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(54) Rearview mirror assembly incorporating vehicle information display 


. (57) A rearview mirror assembly (12). incorporating 
• one or more vehicle information displays (24) includes • 
ah information display area (22) in a portion of the rear- • 
view mirror housing (12b) which is at an angle to the 
plane of the reflective mirror element to provide im- 
proved visibility of the display by a front seat passenger . 
The information display (22) can be provided in either 
the chin or eyebrow area of the rearview mirror housing 
(12b), in the end of the mirror housing, or, alternately, in 
the field of view of the reflective mirror element itself or 
as a combination thereof. Such rearview.mirror assem- 


blies can be used in combination with a rearview mirror 
support (1 6) and information display assembly including . 
a rigid mirror stay (14) preferably having a mirror support 
(1 6) for independently adjustably mounting the rearview 
mirror assembly, and may also include a breakaway 
mount which releasably couples' the stay and the sup- 
ported rearview mirror assembly to a windshield mount- 
ed button or a header mounted base such that the entire 
assembly is released upon impact. The information dis- 
play is especially useful to provide the operational status 
of the Passenger Side Inflatable Restraint (PSIR) or air 
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Description 

FIELD OF THE INVENTION 

[0001] This invention relates to rearview mirror as- 
semblies, and, more particularly, to a support for an in- 
dependently adjustable rearview mirror for use in vehi- 
cles incorporating a display for information such as pas- 
senger air bag enable/disable status, as well as to rear- 
view mirrors useful either with such supports or other 
supports and also incorporating vehicle information dis- 
plays. 

BACKGROUND OF THE INVENTION 

[0002] Conventional passenger and cargo vehicles 
typically provide information concerning operation of the 
vehicle as well as time, outside temperature and other 
ancillary electronic displays in the instrument panel di- 
rectly in front of the vehicle operator. Clocks, radios, CD 
players and the like are often located in the panel next 
to the driver for more convenient viewing and use by the 
other passengers. Viewing of one or more of the dis- 
plays or gauges in the panel requires shifting of the driv- 
er's or passenger's eyes down to the panel from the view 
through the front windshield. The shift or redirection of 
' the line of the sight from the road to the vehicle interior 
also requires refocusing of the .viewer's eyes on the par- 
ticular gauge or display. Such distraction can result in 
accident or injury, especially if the vehicle operator is 
presented with an emergency situation' during such 
viewing. Also/a driver may not notice illumination of a 
critical warning display relating to occupant safety or ve- 
hicle operation (such as of disablement of a passenger 
air bag) when the display is located in the instrument 
panel due to the information clutter caused by the great 
number of other displays commonly found in the instru- 
ment panel. 

[0003] Perhaps in recognition of these information 
display viewing problems, automobile and truck manu- 
facturers have placed information in displays in con- 
soles attached to the headliner of the vehicle above the 
front windshield. However, reference to the information 
in such consoles also requires a redirection of the view- 
er's line of sight from the road toward the vehicle roof. 
Such redirection is even more pronounced in cab-for- 
ward automobile designs in which the head position of 
the vehicle operator is moved forward with respect to 
the windshield/headliner boundary such that the dis- 
plays in the headliner mounted consoles are even more 
difficult to view. 

[0004] Other types of information displays have been 
provided directly in, or attached to, the interior rearview 
mirror assembly of the vehicle. These include displays 
located within the mirror case but behind the mirror el- 
ement which, of necessity, are limited in size so as not 
to interfere with the viewing area of the mirror itself. In 
others, an information display was mounted in the rim 


or edge of the rearview mirror case (such as in a bezel, 
lip or eyebrow portion) so as to avoid interference with 
the field of view of the mirror. However, the former type 
of through-the-reflectrve element display must be made 
s integral with the reflective element in the mirror housing, 
and the latter type require that the mirror case is specif- 
ically designed for receipt of the display. The combined 
mirror and display in such constructions is also heavier 
than conventional mirrors resulting in increased vibra- 
10 tion or oscillation and reduced quality images in the mir- 
ror surface. In addition, vehicle information display mod- 
ules have been provided in housings removably at- 
tached to the rearview mirror support structure (such as 
in windshield button mounted units) such that with their 
is displays are viewable by occupants of the vehicle. 
[0005] Many of the above described information dis- 
plays, and especially those provided in or attached to 
the interior rearview mirror of the vehicle, are primarily 
intended to provide information to the vehicle driver. In 
20 certain situations, however, ft is important to provide in- 
formation to the passenger or passengers in the vehicle 
and, particularly, the front seat passengers. An example 
is information concerning the operability of the Passen- 
ger Supplemental Inflatable Restraint (PSIR) system or 
2S air bag on the passenger side of the vehicle. Recent ve- 
hicle regulations allow control of the operation of a pas- 
senger side air bag system such that it may be switched 
off and disabled to prevent injuries when children are 
riding in the front passenger seat. H is important to'allow 
30 the person in that front passenger seat to know whether 
the air bag system is operative or not. However, depend- 
ing on the size 6'f the passenger, and the seat position 
with respect to the position of the interior rearview mirror 
assembly, information displays primarily intended for 
35 reading by the vehicle driver may be difficult to see or 
read by smaller size passengers with the seat moved to 
its far forward position. Accordingly, there is also a need 
to provide information displays which are easily reada- 
ble by front seat passengers regardless of the adjusted 
40 position of the interior rearview mirror assembly being 
used by the vehicle driver such that information impor- 
tant to that passenger can be provided. 
[0006] In recognition of the above, the present inven- 
tion was devised to provide for a vehicle rearview mirror 
45 support which would be substantially hidden from view 
by the vehicle occupants behind the rearview mirror 
housing but include an attachment to the vehicle and a 
connection allowing adjustment of the mirror position 
(such as a pivot) to accommodate various sizes of driv- 
so ers, while having a display for information which avoids 
obstruction of the primary viewing zone of the vehicle 
operator through the front windshield but is visible adja- 
cent, and preferably at the edge of, the rearview mirror 
housing. The support would require minimal vision shrft- 
55 ing for conveying the displayed information to the vehi- 
cle operator while operating the vehicle, would alert ve- 
hicle occupants to critical and other vehicle pertinent in- 
formation without confusion with other information dis- 
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plays, would provide improved vibration performance 
and clearer images in the rearview mirror itself, would 
house various vehicle accessories, and would meet 
governmental safety requirements for breakaway sep- 
aration of objects in the vehicle cabin. 
[0007] In addition, the present invention also provides 
for the positioning of information displays readable by 
vehicle occupants other than the vehicle driver, and es- 
pecially front seat passengers of a smaller size when 
the front seat is positioned in its far forward position. 
Such displays provide important information for the ve- 
hicle occupants other than the driver and may be com- 
bined with the support of the present invention such that 
important information can be simultaneously provided 
to both the vehicle driver and remaining vehicle occu- 
pants including a front seat passenger. 


SUMMARY OF THE INVENTION 

[0008] The present invention provides a rearview mir- 
ror support assembly incorporating a mirror stay provid- 
ing support, preferably a pivot support, for an independ- 
ently adjustable rearview mirror, a mount for attachment 
to a windshield mounted button orheader mounted base 
which releasably couples the assembly to the vehicle 
for breakaway release upon impact such as during an 
accident, and an information display assembly for vehi- 
cles wherein information is displayed by an information 
display element to the vehicle operator and other occu- 
pants at a- location adjacent to the viewing position of 
the rearview mirror, and preferably, at a position above 
the rearview mirror. . ' 

[0009] In certain vehicles, including cab-forward de- 
signs, the present support and display can be positioned 
lower and within the driver's line of sight without ob- 
structing the field of view. The information display is also 
distinct from other vehicle displays, such as on a header 
console. 

[0010] Preferably, the information display is provided 
in a housing, more preferably a removable housing, 
which substantially conceals the electronics for the dis- 
play element and the wiring for connecting the rearview 
mirror support and information display assembly to the 
vehicle electrical system while also providing electrical 
power to any electrically operated, added feature rear- 
view mirrors which may be supported on the assembly. 
[0011] In one form, the invention provides a rearview 
mirror support and information display assembly for ve- 
hicles including a mirror stay having a mount for mount- 
ing the stay within the interior of a vehicle and a mirror 
support for engaging and supporting a rearview mirror 
in viewing position for viewing by at least the driver of 
the vehicle. The assembly also includes an information 
display for displaying information visible to an occupant 


projects from behind the rearview mirror such that said 
information display is positioned adjacent the rearview 
mirror when supported thereon such that said informa- 
tion display is viewable by the vehicle occupant. 
[0012] Preferably, the information display element is 
an emitting display. In one embodiment, the information 
display element comprises a panel with differentially 
light transmitting and/or spectrally absorbing regions, 
the panel being backlit by a light source so that informa- 
tion is displayed by light transmission and/or spectral 
absorption at said region. The information is displayed 
as illuminated indicia such as illuminated tell tales, illu- 
minated text, illuminated icons and the like by such pan- 
el and is preferably contrasted to the ambient light 
around the assembly. The light source is preferably con- 
cealed by a housing extending over a portion of the mir- 
ror stay, which housing may be releasably attached to 
allow for servicing. An electrical circuit connected to the 
light source may also be provided along with electrical 
20 wiring for connection to an electrically operated rearview 
mirror when supported on the mirror support and/or for 
connection to the electrical system of the vehicle in 
which the assembly is mounted. Preferably, the housing 
includes portions which conceal major segments of the 
2S electrical wiring from view by the vehicle occupants In 
addition, it is preferred that a significant portion of the 
housing is concealed from view by the vehicle operator . 
by the rearview mirror such that the housing extends 
outwardly from the mirror stay from a position behind . 
so and to the rear of the rearview mirror. Other preferred . ; 
emitting information displays include vacuum fluores- 
cent displays, electroluminescent displays, light emit- 
ting diode displays, cathode ray tube displays and the i 
like. 

35 [0013] In one form of the invention, the display ele- 
ment may include indicia thereon which are not visible ■ 
until backlit by the light source. A preferred light source - 
is a light emitting diode. 

[0014] Non-emitting, passive display elements such 
40 as liquid crystal displays, including backlit liquid crystal 
displays, may also be used as well as othertypes of non- 
emitting displays; A variety of information display types 
may be formed such as multi-pixel displays, scrolling 
displays, reconfigurable displays and tell tales, all in- 
4S eluding varying types of wording, symbols, text or icons. 
[001 5] In another form of the invention, the electrical 
circuit includes a photo sensor which receives ambient 
light adjacent the assembly and controls the brightness 
of the light output from the.light source in relation to the 
so ambient light level adjacent to the information display or 
controls the intensity of an emitting display, such as of 
a vacuum fluorescent or LED digit, in proportion to the 
intensity of ambient light detected. Alternately, the light 


emitting intensity of the light emitting display can be 
within the vehicle in which the assembly is mounted. The ss slaved to the instrument panel lighting or controlled by 
mirror stay arid mirror support have portions concealed a photo sensor in another part of the vehicle such as in 
from view by the vehicle occupant by the rearview mirror an electro-optic rearview mirror, more preferably an au- 
when supported on the mirror support. The assembly tomatic electrochromic mirror, twilight headlight sentinel 
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or the like. Self-announcing, audible signals or strobes 
can also be used with the information display of the 
present invention. 

[0016] Preferably, the present invention incorporates 
a support for adjustably supporting the rearview mirror 
adjacent to and, more preferably, below the information 
display and in viewing position for the vehicle operator. 
Alternately, the rearview mirror may be above the infor- 
mation display. In one form, such support is a ball pivot 
member extending outwardly from the mirror stay to al- 
low adjustment of the mirror position independent from 
the information display. Other adjustable supports can 
also be used. 

[001 7] It is also preferred that the entire assembly in- 
cluding mirror stay, mirror support and information dis- 
play, be releasably coupled to a mounting member on 
the vehicle such as a windshield mounted button or a 
header mounted base. The releasable coupling is 
adapted to release the entire assembly from the button 
or base when impacted such as during an accident to 
prevent injury. various types of releasable couplings can 
be used such as spring clips and retainers, or resilient 
retaining flanges. 

[0018] In other aspects of the invention, an rearview 
mirror assembly is provided which is useful either with 
■■ the above-mentioned, support assembly of the present' 
invention, as well as with other interior rearview mirror, 
supports. The rearview mirror assembly has a rearview 
. mirror and a support for mounting the assembly on a- • 
. vehicle. .The rearview mirror has. a driver side end and 
■ a passenger side end. The driver side end is adapted to '. 
• be closer to the.position of the vehicle driver when the? 
assembly is mounted in a vehicle on the support. The- ■ 
passenger side end is adapted to be closer to the posi- - 
tion of a front seat passenger in the vehicle when the 
assembly is mounted in the vehicle on the support. The 
rearview mirror also includes a reflective mirror element 
which has a front surface lying in a mirror plane and fac- 
es the interior of the vehicle, and a housing for the mirror 
element, the housing being adjustably mounted to the 
support and including a back portion facing away from 
the vehicle interior, end portions, and a front portion fac- 
ing the vehicle interior. The assembly also includes an 
information display which provides information to an oc- 
cupant of the vehicle. The display has a display plane 
which is at an angle to the mirror plane to provide im- 
proved visibility of the display by a front seat passenger 
in the vehicle when the assembly is mounted on the ve- 
hicle. 

[0019] In other aspects, the information display may 
project outwardly from the peripheral edge of the mirror 
housing toward the front seat passenger, or may be re- 
cessed within the mirror housing, either version being 
at a position above or below the reflective mirror ele- 
ment. The display may also be formed in the end of the 
mirror housing. Alternately, a display area may be pro- 
vided within the field of the reflective mirror element it- 
self and may be backlit with appropriate light sources 


such as light emitting diodes. In other forms, the rear- 
view mirror assembly may include an information dis- 
play within the field of the reflective mirror element, in 
addition to an information display in the peripheral edge 
s or end of the mirror housing. 

[0020] Advantages provided by this invention include 
adjustable support of a rearview mirror while providing 
information adjacent to the rearview mirror within the ve- 
hicle and visible by the vehicle operator and other vehi- 
10 cle occupants without obstructing the vehicle operator's 
normal field of view and without requiring major shift in 
the vehicle operator's line of sight to maintain adequate 
safety, the display preferably remaining fixed while the 
rearview mirror is adjusted about its pivot attachment to 
ts the support so that the driver can select the field of view 
for the reflective element housed within the rearview 
mirror independent of the viewing angle of the display 
attached to the mirror support and information support 
assembly. The combined mirror stay, support and infor- 
20 mation display is compact, light in weight and easily 
adaptable for attachment to the vehicle within the vehi- 
cle driver's line of sight, either by a windshield mounted 
button or a header mounted base. The information dis-i- 
play is provided in an unobtrusive but easily readable; 
.25 format immediately adjacent the rearview mirror-:and 
;; "can be provided with various types of emitting displays;;^ 
audible signals or the like or passive displays, The.elec-... 
•trical circuitry for the display is, preferably, substantially-: 
.'- .-: concealed as- is the electrical wiring for connectionrof 
30 the assembly to the vehicle electrical system while:also:.\ 
' '.optionally providing .concealed wiring for operation?.of. i ■ 
electrically operated rearview mirrors including electro- • ■ 
• optic mirrors; lighted mirrors and the like. In addition; the A- 
'.- ./present information display can be coordinated easily 
35 with the remaining instruments and displays within the 
vehicle for automatic or manual operation or with inten- 
sity coordinated to the ambient lighting around the dis- 
play and rearview mirror or in relation to the lighting on 
the instrument panel. In addition, inclusion of the elec- 
40 tronics within the housing attached to the mirror stay al- 
lows for easy removal for servicing and positions the 
weight of the circuitry separately from the rearview mir- 
ror, thereby reducing vibration and oscillation and in- 
creasing visual clarity of the images in the mirror. 
45 [0021] Additional advantages include the provision of 
an information display on the rearview mirror assembly 
adapted for ease of viewing and reading by a front seat 
passenger. Alternately, information displays can be in- 
. eluded in the field of the reflective mirror element or on 
so the peripheral edge of the mirror housing for the rear- 
view mirror assembly, either separately from or in con- 
junction with the information display provided on the mir- 
ror support of the present invention. 
[0022] These and other objects, advantages, purpos- 
es es and features of the invention will become more ap- 
parent from a study of the following description taken in 
conjunction with the drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] 

Fig. 1 is a front perspective view of the rearviewmir- s 
ror support and information display assembly for ve- 
hicles of the present invention showing an interior 
rearview mirror assembly in viewing position on the 
• front windshield of avehicle with the information dis- 
play below the rearview mirror; io 
Fig. 2 is a front perspective view of the rearview mir- 
ror support and information display assembly of the 
present invention; 

Fig. 3 is a rear perspective view of the assembly 
Fig. 2; is 
Fig. 4 is a front elevation of the assembly of Figs. 2 
and 3; 

Fig. 5 is a right-side elevation of the assembly of 
Figs. 2-4; 

Fig. 6 is a left-side elevation of the assembly of Figs. 20 
2-4;- : 

Fig. 7 is an exploded, perspective view taken from ' 
-• the top of the assembly of Figs. 2-6; 
■ Fig. 8 is an exploded, perspective view taken from 

■ the bottom of the assembly of Figs. 2-6; 25 
Fig. 9 is a side sectional view of the assembly of 
Figs. 2-8 when supporting a rearview mirror on a 

-windshield mounted button and taken. atone plane 
"IX-IXof Fig. 1; 

Fig. 9A is a plan view of a preferred -.windshield 30 
mounted button for mounting the present invention 

■ on a vehicle; 

• 'Fig. 9B'is a bottom end view of the windshield 
mounted button of Fig. 9A; ' 

Fig. 1 0 is an exploded, side view shown partially in 35 
section of a second embodiment of the rearview 
mirror support and information display assembly for 
vehicles of the present invention; 
Fig. 11 is a side elevation of the mirror stay of the 
assembly of Fig. 10; <x> 

■ Fig. 12 is a front elevation of the mirror stay of the 
assembly of Fig. .10; 

Fig. 1 3 is a front elevation of the information display 

housing of the assembly of Fig. 10; and 

Fig. 1 4 is a top plan view of the information display 45 

housing of the assembly of Fig. 1 0. 

Fig. 1 5 is a side elevation shown partially in section 

• of a third embodiment of the rearview mirror support 
and information display assembly for vehicles 
which also incorporates a rearview mirror assembly so 

• having various electrical and/or electronic compo- 
• ' nents as well as an information display therein; 

Fig. 1 6 is a schematic plan view of a vehicle incor- 
porating an interior rearview mirror assembly posi- 
tioned at an angle to the center line of the vehicle 55 
for viewing by the driver; 

Fig. 17 is a schematic plan view of an interior rear- 
view mirror assembly showing the typical range of 


adjustment angles for viewing by various size vehi- 
cle drivers; 

Fig. 1 8 is a perspective front view of a rearview mir- 
ror assembly of the present invention incorporating 
an information display extending toward the pas- 
senger side end of the assembly at an angle to the 
mirror plane, as well as an information display in the 
field of the reflective mirror element; 
Fig. 1 9 is a fragmentary bottom perspective view of 
the information display area of the rearview mirror 
assembly of Fig. 18; 

Fig. 20 is a sectional plan view of the rearview mirror 
assembly taken along plane XX-XX of Fig. 1 8 illus- 
trating the information display area facing more to- 
ward the passenger side end of the assembly; 
Fig. 20A is a fragmentary, sectional plan view of the 
rearview mirror assembly taken along plane XXA ; 
XXA of Fig. 18 illustrating the information display 
area; 

Fig. 20B is a sectional plan view of a rearview mirror 
assembly of Fig. 1 8 but showing the information dis- 
play area extending at different angles toward the 
passenger-side end; ' ■ 

Fig. 21 is a perspective front view of another em- 
- bodiment of the rearview mirror assembly of the 

• present invention incorporating an information dis-' 
play area in the eyebrow portion of the mirror hous- ' 
ing; • ■ ■• 
Fig. 22 is a fragmentary perspective view of yet an'-- 
other embodiment of the rearview mirror assembly 
of the present invention incorporating an informa-. * 
tion display in an end surface of the mirror assem-" 
bly,- ■ • • • •- - 

• Fig. 23 is a fragmentary front perspective view of a - ■ 
rearview mirror assembly incorporating another ' 
embodiment of an information display extending to- 
ward the passenger side end of the assembly but ' 
recessed within the mirror housing; 

Fig. 24 is a sectional plan view of the rearview mirror 
assembly taken along plane XXIV-XXIVof Fig. 23; 
Fig. 25 is a front perspective view of another em- - 
bodiment of the rearview mirror assembly incorpo- 
rating an information display in the field of the re- 
flective mirror element; 

Fig. 26 is a fragmentary, sectional plan view of the 
rearview mirror assembly taken along plane XXVI- 
XXVI of Fig. 25; 

Fig. 27 is a front perspective view of a rearview mir- 
ror assembly of the present invention incorporating 
yet another embodiment of an information display 
in a portion of the mirror housing below the reflective 
mirror element along with a separate information 
display in the field of the reflective mirror element; 
Fig. 28 is a front perspective view of a further em- 
bodiment of the rearview mirror assembly of the 
present invention incorporating information display 
areas in the mirror housing below the reflective mir- 
ror element and within the field of the reflective mir- 
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ror element; and 

Fig. 29 is a front perspective view of a yet further 
embodiment of the rearview mirror assembly of the 
present invention incorporating an information dis- 
play area in the field of the reflective mirror element 
immediately above the lower peripheral edge of the 
mirror housing. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0024] Referring nowtothe drawings in greater detail, 
Fig. 1 illustrates a first embodiment 10 of the unitary 
rearview mirror support and information display assem- 
bly for vehicles of the present invention. Assembly 10 is 
adapted to be releasably secured or coupled to the front 
windshield W of a vehicle below the headliner/header 
section of the interior roof in position for viewing of a 
rearview mirror 1 2 supported on assembly 1 0. Rearview 
mirror 12 comprises a reflective mirror element 12a 
housed in a mirror housing 1 2b. As shown in Figs. 2-9, 
assembly 10 includes a rigid mirror stay 14 preferably 
formed from die cast zinc and an extending, mirror sup- 
port ball pivot member 16 formed in one piece with the 
mirror stay on neck 1 8 at the lower end of the mirror stay. 
Rearview mirror 12-pivots about ball member 16. A 
housing 20, preferably having its contour matched to.a 
portion of the.mirror stay 14, is preferably removably fit- 
ted to-the-mirror stay, and includes an information dis- 
play area 22 having a display element 24 for conveying 
information to;the vehicle operator and other occupants 
of the vehicle interior. As is explained more fully below, 
■ housing 20 also includes electrical circu itry for operation 
of the display 22, which circuitry includes electrical wir- 
ing 26'and connector 28 for connecting the information 
display to the electrical system of the vehicle in which 
the assembly is mounted. In addition, the electrical cir- 
cuitry includes electrical wiring 30 including a connector 
32 providing electrical service from the vehicle to the 
rearview mirror assembly 12 which may be electrically 
operated as explained below. The entire assembly 10 is 
adapted for mounting to the inside surface of front wind- 
shield W by means of a windshield mounted button B 
(Figs. 9, 9A and 9B) previously adhered to that surface. 
[0025] The present invention is useful with a wide va- 
riety of interior rearview mirrors including manually-op- 
erated, prismatic day/night mirrors such as that shown 
in Fig. 9 and described in U.S. Patent No. 4,948,242, as 
well as electricaily<>perated, compass mirrors such as 
that described in U.S. Patent No. 5,253,109, or electri- 
cally-operated interior rearview mirrors incorporating 
map/reading lights such as those described in U.S. Pat- 
ent Nos. 4,646,210; 4,733,336; 4,807,096; 5,178,448; 
5.669,698; 5,671,996; and copending, commonly as- 
signed U.S. patent application Serial No. 08/918,772, 
filed August 25, 1 997, to DeLine et al., the disclosure of 
which is hereby incorporated by reference herein; elec- 
trically-operated, automatically dimming mirrors such as 


those described in U.S. Patent Nos. 4,793,690; 
4,799.768; 4,886,960; and 5,193,029; and electrically- 
operated memory interior rearview mirrors. The disclo- 
sures of each of the above listed U.S. patents and patent 
s applications is hereby incorporated by reference herein. 
The invention is particularly advantageous when used 
in conjunction with electrically-operated interior rear- 
view mirrors integrally incorporating features including 
map lights, automatic dimming circuitry, etc., as such 
io features necessarily limit the space available within the 
mirror case cavity. For example, the present invention 
is useful in conjunction with electrochromic rearview 
mirror assemblies such as automatic dimming rearview 
mirrors using an electrochromic mirror element of the 
is electrochemichromic type as the variable, light transmit- 
ting element. Suitable electrochromic elements are de- 
scribed in U.S. Patent Nos. 5,151,816; 5,142,407; 
5,140,455; and in U.S. patent application Serial No. 
08/824,501, filed March 27, 1997, to Varaprasad et al., 
so the disclosures of all of which are hereby incorporated 
by reference herein. Each of these electrically -operated 
mirror assemblies is conveniently connected to the elec- 
trical system of the vehicle in which the present inven-;- 
= tion is mounted via the electrical wiring 26, 30 and conr.v. 
zs nectors 28, 32 mentioned above and more fully de- ■ 
... scribed below. : • . ..-:.-,-„ V- 

[0026] As shown in Fig. 1 , the operator of the vehicle-..; 
is positioned to view outwardly through windshield ;W. . 
- - andin position to view images reflected from the rear of 
30 ; . the vehiclain the mirror element of mirror assembly 12r? 
■ Below the .windshield and the position of assembly\10i-7" 
and mirror 12 as shown in Fig. 1 is an instrument panel • 
•' • containing a variety of conventional instruments and dis-> 
• plays such as a speedometer, tachometer, voltage indi---r 
3s cator, fuel gauge and oil pressure gauge, as well as oth- • ■ 
er instruments such as a clock,, radio, audio tape/CD 
player; heater and air conditioning controls, and the like 
which may also be used by other occupants of the ve- 
hicle. Positioning of the information display 22 above the 
40 viewing position of mirror assembly 1 2 maintains an un- 
obstructed viewforthe vehicle operator below the mirror 
assembly and above the instrument panel. 
[0027] As shown in Figs. 2-9, mirror stay 1 4 of assem- 
bly 10 includes a curved, contoured body 40 having a 
•« thin but wide upper area 42 tapering to a narrower lower 
area 44. Upper area 42 extends at an angle to the lower 
area 44, preferably an angle of between about 60° and 
1 20°, more preferably between about 70° and 1 00°, and 
most preferably between about 85° and 95°, as shown 
so for assembly" 10. When mounted as shown in Fig. 9, 
upper area 42 extends generally parallel to windshield 
W while lower area 44 extends downwardly away from 
the inside windshield surface to a position suitable for 
supporting rearview mirror assembly 1 2 via ball pivot 
ss member 16. In such position, the center of mass of the 
rearview mirror is substantially directly under windshield 
button B for vibration stability. Upper portion 42 includes 
a top surface 46 having a mounting area 48 for receiving 
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a spring clip 50 and forming a mounting assembly 150 
for retaining the entire assembly on windshield mounted 
button B as is explained more fully below. Upper surface 
46 curves and merges into a rear surface 52 opposite 
the surface from which ball member 16 extends. The 
end of upper area 42 is defined by a peripheral edge 54 
of generally U-shaped configuration having curved end 
edges 56, 58 thereon. End edges 56, 58 curve and 
merge into inwardly converging side edges 60, 62 which 


below. Lens 116 includes a series of segments or flang- 
es 118 at its inner end enabling the lens to be snap fit 
into recess 114 and retained therein. A semi-circular re- 
cess 120 is formed in the rear edge of top wall 86 
through which electrical wire/cable 26 of wire harness 
140 extends for connection to the electrical system of 
the vehicle in which assembly 10 is mounted. Similarly, 
a semi-circular recess 122 is formed in the lower edge 
of front wall 94 of skirt 84 through which wire/cable 30 


extend downwardly and terminate at raised mirror sup- "> from harness 1 40 extends forwardly to position connec- 


port area 64 at lower end 44 and from which ball member 
16 extends. Within edges 54, 56, 58, 60, 62 is a hollow, 
recessed interior space 66 adapted to receive a portion 
of the electrical wiring 26, 30 forming a wire harness 1 40 
(Figs. 7-9) as will be more fully explained hereinafter. 
Adjacent end edges 56, 58 are spaced locating flanges 
68, 70 adapted to fit within, locate and position a display 
portion 82 of removably housing 20 as explained below. 
Flanges 68, 70 have curved outer surfaces adapted to 


tor 32 adjacent the rear surface of rearview mirror as- 
sembly 12 for connection thereto. 
[0029] At the front of display portion 82 of housing 20 
is a display element 1 30. Display element 1 30 is prefer- 
ably generally planar and formed from a polycarbonate 
sheet, and is preferably insert molded within housing 20 • 
when the housing is injection molded. Alternately, ele- 
ment 1 30 can be separately formed and include tabs 
1 32 on either end adapted to fit within recesses or ap- 


correspond to the curved inner -surfaces of end walls 20 ertures formed on the inside surfaces of ends 88, 90 of 
88, 90. of housing 20. In addition, flange 70 has a re- housing 20 for assembly after molding of housing 20. frt 
cessed end surface 72 which engages and traps an am- either case, element 130 abuts against the coplanar 
bient light lens 116 fitted within housing 20 as is ex- ■• edges of interior walls 98, 100 which are recessed in- 
plained below. A circular aperture 74 formed within the wardly from the peripheral edge of display portion. 82 
■middle of body 40 on the inner surface of upper portion . 25. . (Figs.. 8 and 9). . - - ., 
42 (Fig. 8) receives a fastening screw 76 for attaching . • [0030] Prior to mounting display element 130 within'. 

.housing 20 to the mirror stay. . housing 20 in the manner described above, various. 
[0028] As' is also seen in Figs. 2-9, housing 20 in- • 

- eludes a configured body 80 having a wide, laterally 

• elongated-display portion 82 matching the shape of end .30 
edges 54, 56, 58 of mirror stay 1 4, and a curved, down- 


wardly-depending skirt 84. Display portion 82 and skirt 
••84 are preferably integrally molded in one piece from • 
polycarbonate/acetal butyl styrene blend (PC/ABS), or 
polypropylene, polystyrene or another melt-processible 
polymer. Display portion 82 includes top wall 86, curved 
end walls 88, 90 and bottom wall 92 from which front 
wall 94 of skirt 84 extends continuously. Walls 86, 88, 
90, 92 define an elongated interior space 96 (Figs. 7 and 
8) divided into smaller spaces or segments by spaced 
interior walls 98, 100 which extend perpendicularly be- 
tween top wall 86 and bottom wall 92. Extending out- 
wardly and downwardly along the inwardly converging 
edges of front wall 94 are peripheral side walls 1 02, 1 04 
defining a tapered, hollow interior space 106 on the in- ■ 
side surface of skirt 84. Front wall 94 includes a recess 
108 centered therein and through which a screw receiv- 
ing aperture 1 1 0 extends. At the lower end of recess 1 08 
on the interior surface of front wall 94 is an upstanding, 

elongated wall 112providing a strain relief flange for en- so formed with one or more light sources of the type de- 
gaging the electrical wiring of wire harness 140 when scribed below. Alternately, indicia could be imprinted on 
housing 20 is assembled to mirror stay 1 4. At the rear a contrasting background on the exterior, front surface 
edge of left end wall 88 of display portion 82 of housing of display element 1 30 for visibility without backlighting 
20 is a semi-circular, elongated recess 114 adapted to or other illumination and, thus, maycomprisea passive 
receive a transparent, generally circular lens 1 1 6 therein ss display. Alternately, display element 1 30 could be trans- 
to direct ambient light from the area adjacent assembly parent. 

10 to a photo sensor 148 mounted on the electrical cir- [0032] As shown in Figs. 2 and 4, the preferred indicia 
cuit 142 forming part of wire harness 140 as explained display for assembly 10 relates to the operation and en- 


dicia comprising alpha-numeric displays or word.symr"- 
bol or icon displays may beprintedorformedonthe front'*- 
or rear surface of the element as shown in Figs. 2 and -. 
. 4. Such, words, numerals, text, symbols, tell tales; icons ■ 
or other indicia may be differentially light transmitting ■ 
and/or spectrally absorbing regions on element" 130 
Preferably, the front exposed surface of display element* 
: 130 is unprinted, plain or "dead fronted," and may be" 
opaque or black in color and have a desired texture ther- " 
eon. Rear surface of element 130 preferably includes 
various words, symbols, icons or other indicia adapted 
to be visible at non-opaque regions of element 130, 
through the front surface when backlit such as by light 
sources 144 provided on circuit 142 included in wire har- 
ness 140 as described below. Accordingly, when backlit, 
such indicia are visible to both the vehicle operator and 
any passengers or other occupants within the vehicle at 
the position above the rearview mirror as shown in Fig. 
1. 

[0031] The display on element 130 may comprise a 
multi-pixel display, scrolling display, reconfigurable dis- 
play, or tell tale forming varieties of an emitting display 
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ablement of supplemental occupant restraint systems, 
known as air bags, especially on the passenger side. 
Recent governmental regulation changes allow disable- 
ment of passenger side air bags by the vehicle owner 
in certain situations. This display indicates to the vehicle 
occupants whether the passenger side air bag is ena- 
bled (on) or disabled/suppressed (off). Such information 
display(s) serves as an indicator, and provides notifica- 
tion to the driver.and front outboard passenger whether 
the Passenger Side Inflatable Restraint (frontal air bag 
and, in some cases, frontal and side air bags), referred 
to as PSIR, is/are active orsuppressed. The information 
display serves as a status indicator intended to notify 
the driver and front outboard passenger of the state of 
the PSIR (enabled or suppressed). The indicator re- 
ceives the PSIR status from an automatic occupant sen- 
sor and displays the PSIR status through the use of light 
emitting diodes, tell tales, or the like. The status indica- 
tor can be part of the vehicle Supplemental Inflatable 
Restraint (SIR) subsystem. Information display 22 can 
also present other displays and functions related to ve- 
hicle operation, such as engine coolant temperature, oil 
pressure, fuel status, battery condition or voltage, cel- 
lular phone operation, E-Mail message receipt, com- 
pass display, time or the.like.. 
[0033] Fitted within and between housing 20 and mir- 
ror stay 1 4 when assembled together is a wiring harness 
1 40 including electrical wires/cables 26, 30 and connec- 
tors 28,- 32 -mentioned abdve.as well as a circuit board 
142 containing electronic/electrical circuitry for operat- 
ing the information display 22-and/or- other functions in 
the supported rearview mirror assembly or vehicle. Cir- 
cuit board 1 42 is adapted to be mounted on the rear edg- 
es of interior walls 98, 100 by means of projecting tabs 
99, 1 01 received in openings 146 formed in circuit board 
142. Tabs 99, 101 may then be heat staked or formed 
over to retain the circuit board in place without vibration. 
Circuit board 142 preferably includes aseriesof emitting 
elements or light sources 144 mounted at spaced posi- 
tions on its front surface. Preferably, emitting sources 
144 are light emitting diodes (LEDs) adapted to provide 
backlighting of display element 130 when the circuit 
board 142 is positioned on the rear edges of interior 
walls 98, 100. A preferred light emitting diode is a 
NICHIA white light emitting diode available from Nichia 
Chemical Industries of Tokyo, Japan, under Model Nos. 
NSPW 300AS, NSPW 500S, NSPW 31 OAS, NSPW 
31 5AS, NSPW 51 OS, NSPW 51 5S. and NSPW WF50S, 
and provides low level, non-incandescent, white light for 
illuminating the indicia on display element 130. Such 
white light emitting diodes preferably emit light with color 
when measured on such as the ICI Chromaticity Dia- 
gram with an x color coordinate in the range from about 
0.2 to about 6.4, and a y color coordinate in the range 
from about 0.25 to about 0.425, more preferably, an x 
color coordinate in the range from about 0.25 to about 
0.35. and a y color coordinate in the range from about 
0.25 to about 0.4, most preferably, an x color coordinate 


of about 0.3 ± 0.06 and a y color coordinate of about 
0.32 ± 0.08. Other LEDs providing light in colors other 
than white, such as amber or red, may also be used. 
Preferably, light emitting diode sources 144a and 144b 
5 are connected to operate at all times during the opera- 
tion of the vehicle so as to continuously illuminate the 
words "passenger air bag." The remaining two LEDs 
144c, 144d are aligned with the words "off' and "on," re- 
spectively, and provide backlighting for those words in- 
to dividually. LED 144c or 144d is selectively operated to 
illuminate the status of the air bag, either off (disabled) 
or on (enabled). Interior walls 98, 100 are spaced off 
center within the hollow interior 96 of display portion 82 
of housing 20 so as to direct light from LEDs 144c and 
is 1 44d to those words respectively at one end of the dis- 
play eiement. 

[0034] Alternately, other emitting elements can be 
used to display information (including alpha-numerical 
information) such as incandescent displays, vacuum flu- 
20 orescent displays, electroluminescent displays, light 
emitting diode displays, or cathode ray tube displays. 
The various displays useful in this invention can also be 
reconfigurable so that certain critical alpha-numeric or 
symbolic information, icons or other indicia will override 

25 or supplant normal, primary information for a selected - 
period of time such as.for a traffic.warning, vehicle blind . . 
spot presence deteetion.-.engine 'operation change or 
deficiency, compass heading change, incoming cellular •. 
phone call or the like: : • ■ ■'< • • - .v. -• 

30 [0035] Another display useful in place of the printed - 
or formed indicia on element 1 30, or adjacent to element . 
1 30,- in the event that- element is transparent, is a pas- ■ 
sive or non-emitting liquid crystal.display which can also 
be backlit by emitting light sources such as LEDs 144 

35 described above. 

[0036] Also included on circuit board 142 in addition 
to the normal electrical circuitry components such as re- 
sistors and capacitors is a photo sensor 148 which ex- 
tends parallel to circuit board 142 and transverse to the 

40 axes of LEDs 144. When circuit board 142 is mounted 
within display portion 82 of housing 20 on interior walls 
98, 100 as described above, photo sensor 148 will be 
axially aligned with cylindrical lens 116 so that ambient 
light adjacent the assembly 10 is directed and focused 

45 on photo sensor 148. Photo sensor 148, which is pref- 
erably a VT 900 Series cadmium sujfide photo cell avail- 
able from EG & G Vactec of St. Louis, Missouri, in con- 
junction with the remaining circuitry on circuit board 142, 
is adapted to control the intensity of the light emitted . 

so from light sources 144 in relation to the ambient light' ? 
around the assembly 10. Alternately, an L-32P3 photo 
transistor, available from King Bright Ltd. of City of In- 
dustry, California, could also be used as photo sensor 
1 48. Thus, a high ambient light level is sensed by photo 

55 sensor 148 and the circuitry increases the electrical cur- 
rent applied to LEDs 144 such that the backlit display 
will be brighter and consequently more easily visible at 
such high light level periods. At night or other bw ambi- 
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ent light level periods, the amount of current applied to 
LEDs 1 44 is reduced so as to coordinate the illumination 
ot display 22 to the surrounding conditions while main- 
taining visibility of the information displayed. Alternately, 
photo sensor 1 48 need not be included and the intensity s 
or brightness of the information display 22 can be oper- 
ated in tandem with the lighting intensity for the instru- 
ments on the instrument panel in the vehicle or slaved 
off the switching and dimming circuitry or rheostat for 
such instruments. Likewise, should the use of a photo 
sensor be desired, a photo sensor on another part of the 
vehicle such as in an electro-optic rearview mirror sup- 
ported by assembly 10 can be connected to the emitting 
sources 144 through appropriate circuitry to control their 
intensity in relation to the ambient light level. Such a re- is 
motely located photo sensor could also be located in an- 
other area of the vehicle for a system such as in a twilight 
headlight sentinel which automatically switches the ve- 
hicle headlamps on/off at dusk/dawn. 
[0037] In addition, the circuitry included on circuit 20 
board 142 may also share components and provide cir- 
cuitry for the electrical components in the electrically op- 
erated mirror supported by assembly 10 so as to elimi- 
nate the need for mounting such circuitry within the rear- 
view mirror assembly itself. This helps reduce the vibra- 25 
Won response of such lightened mirror- and .provides 
clearer images visible thereon. . . . 

[0038] The passenger side air bag on/off signal may 
be derived from various types of seat occupancy detec- 
tors such as by video surveillance of the passenger seat 30 
as disclosed in co-pending, commonlyrassigned United 
States Patent Application Serial No.PCT/US94/01954, 
filed February 25, 1 994, the disclosure of wh ich is here- 
by incorporated by reference, or by ultrasonic or sonar 
detection, infrared sensing, pyrodetection, weight de- 35 
tection, or the like. Alternately, enablement/displayment 
of the passenger side air bag operation can be control- 
led manually such as through a user operated switch 
operated with the ignition key of the vehicle in which as- 
sembly 1 0 is mounted as described in co-pending, com- 40 
monly-assigned United States Patent Application Serial 
No. 08/799,734, filed February 12, .1997, the disclosure 
of which is hereby incorporated by reference herein. Op- 
tionally, as shown in Figs. 2, 3, 5 and 8, a switch 149 
adapted for operation solely by the ignition key which « 
fits the ignition switch of the vehicle in which assembly 
10 is mounted may be mounted in housing 20 such as 
in end wall 90 or at another location on the assembly. 
Switch 149 is connected through circuit board 142 or 
wire harness 1 40 to the passenger side air bag and also so 
provides manual control over operation of that air bag 
by the owner or user of the vehicle. Alternately, switch 
149 can be user operated by other than the vehicle ig- 
nition key. 

[0039] In addition to the status of the operation of the 55 
passenger side air bag, other vehicle functions or infor- 
mation can be displayed on information display 22 as 
mentioned above incfuding engine coolant temperature, 


oil pressure, compass direction, tire pressure, fuel sta- 
tus, voltage, time, outside temperature or the like. Such 
information can be displayed simultaneously with the 
passenger side air bag information such as through an 
appropriate switch, or displayed in interrupted fashion 
and/or overridden so as to warn the vehicle operator 
when the engine is first started. In addition, self-an- 
nouncing displays can be incorporated in information 
display 22 in order to be noticed when the ignition switch 
for the vehicle is turned to the "accessory on" position. 
Such self-announcing displays can include strobe or in- 
termittently operated light sources and/or emitting dis- 
play elements, or audible signals adapted to sound for 
a time period of between about two seconds to one 
minute or longer after which the display reverts to its 
normal illuminated condition. 

[0040] In addition, housing 20 may be formed with a 
blank panel in place of display element 130 in order to 
conceal and position the electrical wiring/cable from a 
wire harness designed to provide electrical connection 
from the vehicle electrical system to an electrically op- 
erated rearview mirror mounted on the mirror support 
ball member 1 6. In such case, housing 20 only performs : 
a wire cover/concealment function. 
[0041] As is best seen in Figs. 3 and 5-7, assembly 
1 0 is releasably mounted for breakaway separation from 
the windshield mounted retainer or button B by means 
of a resilient, breakaway mounting system 150 at 
mounting area 48. Mounting assembly 1 50 preferably is . 
• of the type disclosed in co-pending, commonly-as- 
signed United States Patent Application Serial No. 
08/781,408, filed January 10, 1997, the disclosure of 
which is hereby incorporated by reference -herein. 
Mounting assembly 1 50 includes a peripheral wall 1 52 
outlining a rectangular retainer receiving area 154, a 
central button support 156 and spaced lateral button 
supports 158a, 158b. A resilient spring clip 50 formed 
from spring metal is received in retainer receiving area 
154 and secured therein by means of retaining flanges 
160 fitted under a shoulder on the interior of wall 152. A 
central aperture 162 is interference fitted over button 
support 156, while upstanding, resilient flanges 164 and 
resilient end flange 166 extend outwardly for engage- 
ment with windshield mounted button B as shown in Fig. 
9. 

[0042] . As shown in Figs. 9, 9A and 9B, windshield 
mounted button B is of the type including a peripheral 
edge 170 having inwardly converging or angled side . 
edges 1 72, 1 74 which taper inwardly from the outermost 
mounting surface 176 which engages the button sup- 
ports 156. 158 to the smaller attachment surface 178 
engaging the inside windshield surface, and'a curved 
edge 1 80 which extends from one side edge to the other 
side edge and abng the curved top end 182. Curved 
edge 180 is angled inwardly for its full extent as are the 
side edges. Side edges 172, 174 converge toward one 
another as they extend toward top end 182 and provide 
the button B with an overall double tapered shape. In 
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addition, button B includes a recess 184 in its lower end 
surface 186 which is spaced from attachment surface 
178 for receipt of the resilient end flange 166. When 
spring clip 50 is mounted on mounting area 48 to provide 
the mounting assembly 150 in the above manner, resil- 
ient flanges 164 and resilient end flange 166 engage 
edge 180 and recess 184 of windshield button B at 
spaced positions and center the button therebetween 
and hold the button against button supports 156, 158. 
However, when assembly 10 is subjected to an impact 
force, flanges 1 64 and end flange 1 66 flex to release the 
assembly from the button to prevent injury. 
[0043] Accordingly, assembly of housing 20 to mirror 
stay 14 will now be understood. Mirror stay 14 may be 
provided with a manual or electrically -operated rearview 
mirror assembly 1 2 as described above and with spring 
clip 50 received in mounting area 48 as shown in Fig. 9. 
Similarly, housing 20 may be fitted with wire harness 1 40 
such that circuit board 142 is aligned within the rear of 
the opening to display portion 82 with tabs 99, 1 00 fitted 
within openings 1 46 and formed over to retain the circuit 
board in place. In this position, photo sensor 148 is 
aligned with lens 116 previously positioned in aperture 
114 of housing 20. LEDs 144a, 144b are aligned be- 
tween interior wall 100 and end wall 90, LED 144c is . 
aligned between interior walls 98, 100, and LED 144d 
is aligned between end wall 88 and interior wall 98. Elec-. 
trical wiring 26 is positioned within recess 1 20. Electrical 
wiring 30 is positioned on one side or the other of recess, ■ 
108 within space 106*and extends out through recess 
122 at the lower end of. skirt 84. Thereafter, housing 22 
is aligned with mirror stay 14 such that locating flanges 
68, 72 are positionediadjacent the interior surfaces of 
end walls 88, 90 and surface 72 is aligned with the side 
of lens 1 1 6. The housing and mirror stay are then moved 
toward one another such that edges 102, 104 are re- 
ceived on edges 60, 62 and threaded screw 1 76 or other 
fastener is passed through aperture 110 into aperture 
74 in the mirror stay to secure the housing in place and 
form a unitary support assembly with the mirror stay. 
The edges of the housing and mirror stay mate and are 
flush with one another. After assembly, electrical wiring 
30 and connector 32 project toward the rearview mirror 
assembly for connection thereto from the lower end of 
assembly 10, while electrical wiring 26 and connector 
28 project from the top surface of the assembly for con- 
nection to the vehicle electrical system at the headlined 
header area of the vehicle above the windshield. The 
assembly may then be snapped onto previously posi- 
tioned windshield button B for retention thereon in posi- 
tion for viewing by the vehicle operator in the manner 
described in co-pending U.S. Application Serial No. 
08/781 ,408, and connector 28 may be engaged with the 
vehicle electrical system to provide electrical power for 
the information display 22 and the electrically-operated 
mirror assembly 12. In this position, lower area 64 and 
a significant portion of the remainder of assembly 10 is 
concealed from view of the vehicle driver and at least 


some of the vehicle occupants by rearview mirror 12 as 
shown in Figs. 1 and 9. 

[0044] Rearview mirror assembly 1 2 is independently 
adjustable of the position of mirror stay 14 and housing 
s 20 when assembly 1 0 is mounted on windshield mount- 
ed button B. Rearview mirror 12 includes a generally 
spherical socket received over ball member 1 6 such that 
assembly 1 2 may be pivoted in a universal manner while 
wiring 30 flexes to allow such movement. Thus, the rear- 
10 view mirror assembly may be positioned to the individual 
needs of the various operators/drivers of the vehicle, 
while display element 130 remains independently, and 
preferably fixedly, positioned immediately adjacent, and 
preferably above, the rearview mirror assembly forview- 
is ing by all such drivers. Alternately, ball pivot member 16 
could be a double ball pivot assembly or a mount for 
attaching a channel mount and an associated support 
assembly for a rearview mirror assembly as show and 
described in commonly assigned U.S. Patent Nos. 
20 5,100,095 and 4,930,742, the disclosures of which are 
hereby incorporated by reference herein. It is within the 
scope of this invention to configure the mirror stay and 
information display such that the display element is po- 
sitioned immediately adjacent bottom, side or other.por- 
. 25 tions of the. rearview mirror while the display remains . 
visible to vehicle occupants. In the event of an accident. 
; impact against either rearview mirror, assembly l2..or 
anyport.ion of assembly 10 allows release and separa- ■■ 
•tion'of the entire assembly and supported rearview mir.- 
30 ror. assembly, from windshield mounted button B. by 
means of mounting assembly 150 as described above 
[0045] r - With reference Figs. 10-14, a second embod- 
iment-200 oMhe rearview mirror support and information 
• display assembly for vehicles is shown. Assembly 200 
35 is similar to assembly 10 and is adapted to support a 
rearview mirror assembly for independent adjustment 
by means of a rigid mirror stay 202 having an extending 
spherical ball member 204 thereon for receipt of a rear- 
view mirror assembly. A housing 206 is removably se- 
40 cured over mirror stay 202 by means of a threaded fas- 
tener 208 and encloses and conceals at least a portion 
of wire harness 140 therewithin. However, rather than 
being releasably coupled to a windshield mounted but- 
ton as in assembly 10, assembly 200 is adapted for re- 
45 leasable coupling to a header mounted base 21 4 as is 
more fully described hereinafter. 
[0046] As is best seen in Figs. 11 and 12, rigid mirror 
stay 202 includes a curved body 220 extending from a 
. tower rearview mirror mounting area 222, from which 
50 ball member 204 extends on the forward side thereof; 
to an upper header mounting area 224. The front side 
223 of mirror stay body 220, which faces the interior of 
the vehicle and the vehicle occupants, includes a re- 
cessed area 226 In which is formed an aperture 228 for 
55 receiving fastening screw 208 to secure housing 206 
thereto and a raised, projecting housing mounting area 
230. Upper header mounting area 224 includes a 
mounting recess 232 which receives a flanged spring 
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washer or clip 236 and threaded aperture 234 which re- 
ceives a headed retainer or fastening screw 238 cou- 
pling the mirror stay to the base member 21 4 (or releas- 
able breakaway separation upon impact in the manner 
described in United States Patent No. 5, 1 00,095, incor- s 
porated by reference above. Flanged washer 236 is re- 
ceived in shouldered aperture 240 of base member 214 
such that flanges 237 project downwardly through the 
aperture and into aperture 232 of the mirror stay. A 
headed screw 238 is inserted through the aperture »o 
formed by spring flanges 237, through aperture 240 and 
into threaded aperture 234 in mirror stay 202. Thereaf- 
ter, base 214, which is wider than header mounting area 
224, is secured to the vehicle roof adjacent the top edge 
of the front windshield by screws 241 such that the mir- « 
ror stay curves downwardly along the inside surface of 
the windshield to support a rearview mirror assembly in 
viewing position below the top edge of the windshield. 
[0047] Prior to mounting mirror stay 202 on the vehicle 
in the manner described above, a wire harness 1 40', 20 
similar in all respects to wire harness 140, is inserted 
through an aperture in header mounting area 224 such 
that electrical wiring 26' and connector 28" extend there- 
. from and through base member 214 for connection to 
•the vehicle electrical system. A circuit board 142", in- 25 
eluding LEDs or other light sources 144' and photo sen- 
• sor 148', extends below the mirror stay such that elec- 
•• trical wiring -30' and connector 32' are positioned adja- 
cent the lower-portion 222 of the mirror stay. Housing 
. 206 is connected to circuit board-142' in a manner sim- 30 
.(lar to that in assembly 10 and includes an information 
display portion 242' including a display element 244 
which is fitted therein or insert molded when housing 
206 is formed preferably by injection molding. As shown 
in Fig. 13, information display portion 242 is generally 35 
oval or elliptically shaped and is adapted to fit over pro- 
jection 230 and secure circuit board 142' between a se- 
ries of internal walls 246 (Fig. 1 4) and the projection 230. 
Curving downwardly from information display portion 
242 is a hollow skirt 248 having a recess 250 in its outer *o 
surface and a pair of converging side edges 252, 254 
which form a hollow interior 256 through which electrical 
wiring 30' extends to the lower portion 222 of the mirror 
stay. A screw receiving aperture 258 extends through 
recess 250 for receipt of fastener 208 to secure housing « 
206 on the front surface of mirror stay 202 with wire har- 
ness 140" therebetween. Accordingly, when housing 
206 is secured to mirror stay 202 with fastener 208, elec- 
trical wiring 26' and 30' extend through the interior space 
256 and project upwardly for connection to the vehicle so 
and downwardly for connection to the rearview mirror 
assembly when mounted on ball member 204 but are 
concealed from view from the vehicle occupants by the 
housing. Wire harness 140', circuit board 142", light 
sources 144' and photo sensor 1 48' operate in a manner 55 
like that described above for wire harness 1 40 to provide 
backlit illumination of indicia formed on display element 
244. Alternately, other displays as described above 


could be used in housing 206. 

[0048] In the event assembly 200 is impacted by a ve- 
hicle occupant such as during an accident, force applied 
to housing 206, mirror stay 202 or any rearview mirror 
mounted thereon will create a pivot action pulling screw 
238 through flanges 237 of spring washer clip 236 al- 
lowing release of the entire assembly including mirror 
stay 202 and housing 206 from base member 214. 
[0049] 'The rearview mirror support and information 
display assembly 10, 200, or the rearview mirror at- 
tached thereto, or any rearview mirror assembly in the 
vehicle, may also incorporate an in-vehicle train ap- 
proach warning system. Such a train approach warning 
system alerts the driver of a vehicle of the imminent ar- 
rival of a train at a railroad-highway crossing. Such a 
warning system can activate audible and/or visual 
alarms in the vehicle if a train is approaching. A hazard 
warning is preferably displayed at the interior mirror (op- 
tionally, also/or at an exterior mirror), most preferably at 
the rearview support and information display assembly 
of this present invention. Such train warning display may 
override any existing display so that the driver is fully 
alerted to any potential hazard. Vehicle-to-roadside 
communication antennas (such as are available from 
3M Corp. of St. Paul, MN) can be attached to railroad- 
signs, crossing barriers, and the like, and can transmit 
to antennas mounted on the vehicle (located such as 
within assembly.10, 200, within, on or at an interior mir- 
ror assembly, an interior cabin trim item, or an exterior 
sideview mirror assembly). Atrackside communications - 
system is available from Dynamic Vehicle Safety Sys- 
tems of Amarillo, TX that detects signals from a train 
approaching a crossing, and transmits these to such as • 
a sign along the road that forewarns of a railroad cross- * 
ing ahead. The sign then sends a signal to the receiver 
unit (located at, within, or on the interior rearview mirror 
assembly, for example) in the vehicle, which in turn ac- ' 
tivates a warning such as at display 22 in assembly 1 0, 
200, or at rearview mirror 12. 

[0050] The rearview mirror support and information 
display assembly 10, 200, or the rearview mirror 1 2, or 
any rearview mirror assembly in the vehicle, such as the 
interior rearview mirror assembly, may also incorporate 
a vehicle tracking unit which tracks where a vehicle is 
located, and is thus useful should the vehicle be stolen, 
or should the driver need emergency assistance at a re- 
mote location whose address is unknown to the driver. 
Such a system is available from ATX Technologies of 
San Antonio, TX and uses global positioning satellites 
and cellular communications to pinpoint the location of 
the vehicle. Assistance can be rendered by the ATX sup- 
plied unit (known as an On-Guard Tracker (TM) unit) on 
how to handle emergency situations, direction can be 
rendered, remote unlocking of door locks can be 
achieved if the owner's keys are misplaced or locked in 
the vehicle. Messages (such as e-mail messages, haz- 
ard warning messages, vehicle status messages, page 
messages, etc.) can be displayed at display 22 or at the 
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interior mirror assembly, where the driver is always reg- 
ularly looking as part and parcel of the normal driving 
task. 

[0051] It is also possible to incorporate low level con- 
sole or instrumentation lighting for vehicles in assem- 
blies 10, 200 by fitting a low level, non-incandescent, 
light emitting light source such as a light emitting diode 
on assemblies 10, 200 for illumination of instrument 
panel or console areas as disclosed in commonly-as- 
signed United States Patent No. 5,671,996, the disclo- 
sure of which is hereby incorporated by reference here- 
in. A variety of emitting sources may be used as the light 
emitting source, including, but not limited to, very high 
intensity amber and reddish-orange light emitting diode 
(LED) sources, such as solid state light emitting diode 
LED sources utilizing double heterojunction AIGaAs/ 
GaAs material technology, such as very high intensity 
red LED lamps T-1 % (5 mm) HLMP-41 00/41 01, avail- 
able from Hewlett Packard Corporation, Palo Alto, Calif., 
or which use transparent substrate aluminum indium 
gallium phosphide (AllnGaP) material technology, com- 
mercially available from Hewlett Packard Corporation, 
Palo Alto,- Calif, under the designation T-1% (5 mm) 
HLMT-DL00, HLMT-CH00, HLMT-CL00, HLMT-CH15, 
HLMT-CL15 and HLMT-DH0O, or which use InCaAlP 
material technology available from Toshiba Corporation ■ 
of -Latham,- N.Y., • such as under the designation 
TLRH180D. .Light remittance colors provided by such 
solid-state sources include orange, .yellow, amber, red 
and reddish-orange; desirably without need of ancillary 
spectral filters. The. preferred solid-state light emitting 
diodes; at 25" C-. or thereabouts, operate at a forward 
voltage of about 2 volts to about 5 volts; have a luminous 
intensity (measured at the peak of the spacial radiation 
pattern which may not be aligned with the mechanical 
axis of the source package) of a minimum, at 20 mA 
current, of about 500 to about 5000 mcd (typical, about 
700 to about 7000 mcd); operate at a forward current of 
about 20 mA to about 50 mA; emit with a dominant 
wavelength (CIE Chromaticity Diagram) of about 530 
nm to about 680 nm; and have a viewing angle 2©^ 
(where is the off-axis angle where the luminous in- 
tensity is one half the peak intensity) of about 5 degrees 
to about 25 degrees. 

[0052] The LED source preferably has a well-defined 
light pattern, such as a cone of directed, low level light 
which eliminates the need for reflectors or other sepa- 
rate optical components to direct the light where desired 
is preferably mounted on or within the mirror case 12, 
or the mirror support 10 and positioned to direct light at 
the desired area of the vehicle interior, e.g., the instru- 
ment panel or console area, and generates low heat 
while having an extremely long and durable life which 
typically will outlast the operational life of the rearview 
mirror assembly and the vehicle on which it is mounted. 
If mounted on or within mirror support 10, the LED 
source may be fixed to illuminate a predetermined loca- 
tion within the interior cabin. The small size of the light 
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emitting source, which preferably has a cross-sectional 
area less than about 4 cm 2 , and more preferably less 
than about 1 cm 2 , allows it to be easily positioned within 
the confined spaces of the rearview mirror assembly or 
s mirror support. Because of their durability, these sourc- 
es require little or no maintenance or repair thereby elim- 
inating concern for access after the mirror assembfy or 
mirror support is manufactured. The HLMT-DLO0 diode 
from Hewlett Packard is available with a generally cir- 
10 cular area of about 0.3 cm 2 and requires only 20 mA 
current for operation and provides a 23 ° cone of direct- 
ed light with a dominant amber color of a typical domi- 
nant wavelength of approximately 590 nm, and a typical 
intensity of 1500 millicandela (mcd). Preferably, a resis- 
ts tor of about 450 ohms to about 500 ohms, typically about 
470 ohms, is connected in series with the preferred LED, 
with the ignition/battery voltage of the vehicle being di- 
rectly applied across their series connection. Other 
colors such as green, orange, yellow, red and blue may 
20 be also be obtained depending on the elemental com- 
position of the diode or other light emitting source se- 
lected. Separate filters are not required to produce the 
. colors. The low level illumination provided by the light ■ 
. emitting diode preferably has a maximum of about 0.2 
25 tp 0:4 lux at.a distance.of between about 22 and 26 inch- 
-. es atxurrent of about 20 mA to about 50 mA at about . 
••.•2:0 volts toabout 5.0 volts.^A resistor is preferably.con- 
: -nected in series with the light emitting diode to act as a 
vottaged'rvider so as to reduce the ignition voltage of the 
30 , - vehicle,-, which is in the range of 9 to 16 votts (nominally •• 
12. volts),. to.the desired operating voltage of the light . 
source (which typically is in the range of about 1 volt to 
- about.5 volts, with about 2 volts to about 4.5 volts most -, 
typical- foe the preferred solid-state, very high intensity 
35 LED.sources). The resistor preferably has a resistance 
of less than about 1500 ohms and greater than about 
100 ohms; more preferably less than about 1000 ohms 
and greater than about 200 ohms. 
[0053] Alternately/white light LEDs can also be used 
40 as non -incandescent light sources in the manner de- 
scribed in U.S. 5,671,996. Also, such as is disclosed in 
U.S. 5,671 ,996 above, a plurality of LEDs such as of red 
emitting, amber emitting, red-amber emitting or white 
light emitting diodes can be included on the combined 
45 rearview mirror support and information display assem- 
bly (and/or on the rearview mirror, attached thereto) to 
provide interior lighting, such as map lighting, for the ve- 
hicle. For example, a plurality of at least two (preferably 
at least four) white light LEDs (or another color such as 
so red, amber or red-amber) can be provided on or in a 
bottom surface of the rearview mirror case and adapted 
to shine light onto occupants' lap areas in the front seat 
area for map reading, interior lighting, and the like. User 
operable, switches to allow occupant activation of such 
55 combined rearview mirror support and information dis- 
play assembly mounted and/or rearview mirror mounted 
LED interior lights can be provided on the combined as- 
sembly, the mirror case or elsewhere, within the vehicle 
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interior cabin. 

[0054] Referring to Figure 15, a third embodiment 300 
of the invention includes rearview mirror assembly 301 
having a mirror case 302, with a bezel 304 and reflector 
306 supported therein, and a rearview mirror support s 
and information display assembly 308, both of which are 
mounted to a window button 300a adhered to windshield 
W by a mounting assembly 150' substantially similar to 
that in assembly 10. Rearview mirror support and infor- 
mation display assembly 308 includes a support stay io 
310, including ball pivot member 312 for mounting rear- 
view mirror assembly 301 to windshield button 300a with 
mounting assembly 1 50'. As will be more fully described 
below, assembly 300 may also include one or more of 
a plurality of electrical and/or electronic components is 
mounted in or on any one of the components of mirror 
assembly 301 , including case 302, bezel 304, reflector 
306, support and display assembly 308, windshield but- 
ton 300a and/or circuit board within assembly 308. For 
example, the present invention may include those as- 20 
semblies described in U.S. Patent Application Serial No. 
08/799,734, entitled "Vehicle Blind Spot Detection and 
Display System", invented by Schofield et al. and filed 
February 1 2, 1 997, the disclosure of which is hereby in- 
corporated herein by reference. A blind spot detection 25 
indicator 314 may be positioned in reflector 306: Fur- 
thermore, mirror assembly 301 niay include a variety of 
vehicle accessories such as a rain sensor 316 mounted, 
for example, on assembly 308. Rain .sensor functional- 
ity, as iscommonly known in the automotive art. is pro- 30 
. vided in association with an interior rearview mirror as- 
sembly.' Such association includes utilizing an element 
of the rearview mirror assembly (such.as a plastic hous- 
ing attached, for example, to the mirror channel mount 
that conventionally attaches the mirror assembly to a 35 
windshield button) to cover a windshield-contacting rain 
sensor (such as is described in U.S. Patent 4,973,844 
entitled "Vehicular Moisture Sensor and Mounting Ap- 
paratus Therefor", the disclosure of which is hereby in- 
corporated herein by reference), or it may include a non- 40 
windshield-contacting rain sensor (such as is described 
in PCT International Application PCT/US94/05093 enti- 
tled "Multi-Function Light Sensor For Vehicle", pub- 
lished as WO 94/27262 on November 24, 1 994, the dis- 
closure of which is hereby incorporated by reference 45 
herein). Also, a mirror mounted video camera can be 
used to visually detect the presence of moisture on the 
windshield, and actuate the windshield wipers accord- 
ingly, such as is described in co-pending U.S. patent ap- 
plication Serial No. 08/621,863, filed March 25, 1996, so 
entitled VEHICLE HEADLIGHT CONTROL USING IM- 
AGING SENSOR, by Schofield et al., which is hereby 
incorporated by reference herein. 
[0055] Rearview mirror assembly 301 or assembly 
308 may also include one or more displays 318 which ss 
may be mounted on one or more of the assembly com- 
ponents as noted above, including as a display in as- 
sembly 308 above rearview mirror assembly 301 as an 


option (Fig. 1 5). In like manner to the displays in assem- 
blies 1 0, 200 above, displays 31 8 may perform a single 
display function or multiple display functions, such as 
providing indication of an additional vehicle function, for 
example a compass mirror display function, a tempera- ' 
ture display function; status of inflation of tires display 
function, a passenger air bag disable display function, 
an automatic rain sensor operation display function, tel- 
ephone dial information display function, highway status 
information display function, blind spot indicator display 
function, or the like. Such display may be an alpha-nu- 
merical display or a multi-pixel display, and may be fixed 
or scrolling. Such an automatic rain sensor operation 
display function may include a display function related 
to rain sensor 316 for both a windshield-contacting and 
a non-windshield-contacting rain sensor, including, for 
example, where the circuitry to control rain sensor 316 
and other electrical and/or electronic devices, including 
electrochromic dimming circuitry 320 of a variable re- 
flectance electrochromic mirror, bulb holders, and . 
switches, are commonly housed in or on rearview mirror 
assembly 301 and wholly or partially share components 
on common circuit board 322. Circuit board 322 may be • 
a carrier member incorporating a circuit member of the 
type described in copending, commonly-assigned Unit-, 
ed States Patent Application Serial No. 08/918,772, filed 
August 25, 1997, by DeLine et al., the disclosure. of. ■ 
which is hereby incorporated by reference herein. Dis-- ■ 
play 318 may alternate between display/functions by. a ■ 
display toggle which. may be manually operated, time- ■ 
shared, voice-actuated, or under the control of some .■ 
other sensed function, such as a change in direction of 
the vehicle or the like, Should a rain sensor control cir- ' 
cuitry 317 be associated with, incorporated in, or cou- 
pled to assembly 300, rain sensor control circuitry 31 7, 
in addition to providing automatic or semi-automatic 
control over operation of the windshield wipers (on the 
front and/or rear windshield of the vehicle), may be 
adapted to control the defogger function to defog con- 
densed vapor on an inner cabin surface of a vehicle 
glazing (such as the inside surface of the front wind- 
shield, such as by operating a blower fan, heater func- 
tion, air conditioning function, or the like), or rain sensor 
control circuitry 317 may be coupled to a sunroof to 
close the sunroof or any other movable glazing should 
rain conditions be detected. 

[0056] As stated above, it may be advantageous for 
the rain sensor control circuitry 31 7 (or any other feature 
such as a head-lamp controller, a remote keyless entry 
receiver, a cellular phone including its microphone, a ve- 
hicle status indicator and the like) to share components 
and circuitry with other components and/or control cir- 
cuitry, for example with an electrochromic mirror func- 
tion control circuitry and an electrochromic mirror as- 
sembly itself. Also, a convenient way to mount a non- 
windshield-contacting rain sensor such as described in 
application Serial No. PCT/US904/05093 referenced 
above, is by attachment, such as by snap-on attach- 
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menl, as a module to the mirror channel mount or, in this 
case, mirror stay 310, such as is described in U.S. Pat- 
ent 5,576,687 entitled "Mirror Support Bracket," invent- 
ed by R. Hook et al. and issued November 1 9, 1 996, the 
disclosure of which is hereby incorporated by reference 
herein. Assembly 308 and/or windshield button may op- 
tionally be specially adapted to accommodate a non- 
windshield-mounting rain sensor module. Such mount- 
ing as a module is readily serviceable and attachable to 
a wide variety of lighted and unlighted interior mirror as- 
semblies (both electrochromic and non-electrochromic 
such as prismatic, manually adjusted mirror assem- 
blies), and can help ensure appropriate alignment of the 
non-windshield-mounted variety of rain sensor to the ve- 
hicle windshield insofar that the module attached to the 
mirror mount or assembly 308 remains fixed whereas 
the mirror itself, which attaches to assembly 308 via a 
single or double ball joint support, is movable so that the 
driver can adjust the field of view. Also, should smoke 
' from cigarettes and the like be a potential source of in- 

terference to the- operation of the non-windshield-con- 
tacting rain sensor, then a mirror-attached housing can 
be used to shroud the rain sensor unit and shield it from 
smoke (and.other.debris). Optionally, such ability to de- 
.- • tect presence of cigarette smoke can be used to enforce 
: ... • a non-smoking ban in vehicles, -such as is commonly 
. : requested by.rental car fleet operators. Also, when a rain 
:.-■!•■»» • sensor (contacting or non-contacting) is used to activate 
■• the wiper- on . the rear window (rear blacklight) of the ve- 
hicle.therainsensormaybealternativelypackagedand 
mounted.-with the.CHMSl (center high mounted stop 
• ■-■ light) stop light assembly commonly mounted on the 
x - . rear window glass'or close to it.- Mounting of the rain 
sensor with-the GHMSLstop light can be aesthetically 
appealing and allow sharing of components/wiring/cir- 
cuitry. 

[0057] As mentioned above, the concepts of this 
present invention can be used with interior rearview mir- 
rors equipped with a variety of features and accessories, 
such as a home access transmitter 324, a high/low (or 
) daylight running beam/low) headlamp controller 326, a 

hands-free phone attachment 328, a video device 330, 
such as a video camera, for internal cabin surveillance 
and/or video telephone function, a remote keyless entry 
receiver 332, a compass 334, a seat occupancy detec- 
tion 336, one or more map reading lights 338, a trip com- 
puter 340, an intrusion detector 342, and the like. Dis- 
play 31 8 may also include a compass/temperature and/ 
or clock display, fuel level display, and other vehicle sta- 
tus and other information displays. Again, such features 
can share components and circuitry with, for example, 
electrochromic mirror circuitry 320 and other compo- 
nents of assembly 300 so that provision of these extra 
features is economical. 

[0058] Placement of video device 330 (Fig. 1 5) either ' 
at, within, or on the interior rearview mirror assembly (in- 
cluding within or on a module attached to a mirror struc- 
ture such as assembly 308 which attaches to the wind- 


shield button) has numerous advantages. In the illus- 
trated embodiment, video device 330 is located in case 
302 and positioned below reflective element 306. For 
example, locating video device 330 in rearview mirror 
5 assembly 300 provides the video device 330 with an ex- 
cellent field of view of the driver and of the interior cabin 
in general since the rearview mirror is centrally and high 
mounted. Also, mirror assembly 300 is at a defined dis- 
tance from the driver so that focus of the video device 
10 is facilitated. Also, if video device 330 is placed on a 
movable portion of mirror assembly 300, for example, 
on mirror case 302, the normal alignment of mirror re- 
flector 306 relative to the driver's field of vision rearward 
can be used to readily align the video device 330 to view 
is the head of the driver. Since the video device is fixed to 
the mirror case, normal alignment by the driver of the 
reflector element in the case to properly see out the rear 
window of the vehicle simultaneously aligns the video 
device, i.e., camera, to view the driver's head, of great 
?o benefit in video conferencing and the like. Since many 
interior rearview mirrors, such as lighted mirrors, are . 
electrically serviced, placement of video device 330 at, 
within, or on the rearview mirror assembly can be con- • i 
ventionally and economically realized, with'-common:.-, :v;-..c : c. 
■S sharing. of components and circuitry by, for. example,.- 

compass-334 (which may include a flux gate.sensor, a r-'wstwi . •!».> 
magneto-resistive sensor, a magneto-inductive sensor, :-vflK . 

or.a magnetorcapacitive sensor), a bulb.holder.for light j . ..a-,;:. 
338 or bulbs, switches, an electrical distribution busbar;- - ^ ;;r^v- ev: ■ 
o such as a circuit member as shown in U.S. Serial No.' "js-:- 
08/918,772, mentioned above, a display, such as dis-: ■ u v:!;; vi .... 
play 318, and electrochromic dimming mirror circuitry' \r?;. 
320. Although the driver is likely the principal target and-; - i • -'«: . 
beneficiary of video device 330, the lens of video device ' .kStv ■ . <vt j: 
s 330 can be mechanically or electrically (i.e., via a joy- • ■•: - 
stick) adjusted to view other portions/occupants of the 
vehicle cabin interior. Alternately, the videodevice's field 
of view can be voice responsive so that whoever is 
speaking in the vehicle is image captured. In this regard, 
o the joystick controller that adjusts the position of the re- 
flector on the outside rearview mirrors can, optionally, 
be used to adjust the video device 330 field of view as 
well. Preferably, video device 330 is fixedly mounted in 
the mirror case 302 and connected to a circuit member 
5 such as 322 with th e lens of video device 330 positioned 
for viewing through bezel 304. Alternately, video device 
330 may be mounted in assembly 308 above the mirror 
housing (but mechanically attached thereto so the cam- 
era field of vision moves in tandem with movement of 
> the mirror housing). Alternately, video device 330 may 
be mounted in assembly 308 attached to the mounting 
assembly 150' or on windshield button 300a (with the 
camera lens facing rearward in the vehicle and generally 
facing the driver). Video device 330 may comprise a 
; CCD camera ora CMOS based video microchip camera 
(which may be an active pixel sensor CMOS array or a 
passive pixel sensor CMOS array), such as is described 
in commonly owned, co-pending, European Patent Ap- 
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plication EP 0 788 947, Application Number 
97 1 05447.3, filed February 25, 1 994, published August 
1 3, 1 997, the disclosure of which is hereby incorporated 
by reference herein. For operation at night, the internal 
cabin of the vehicle may optionally be illuminated with 
non-visible radiation, such as near-infrared radiation, 
with video device 330 being responsive to the near-in- 
frared radiation so that a video telephone call can be 
conducted even when the interior cabin is dark to visible 
light; such as at night. 

[0059] Also, video device 330, which is preferably 
mounted at, within, or on the inner rearview mirror as- 
sembly (such as within the mirror case 302 or in assem- 
bly 308), may be adapted to capture an image of the 
face of a potential driver and then, using appropriate im- 
age recognition software, decide whether the driver is 
authorized to operate the vehicle and, only then, enable 
the ignition system to allow the motor of the vehicle be 
started. Use of such a mirror-mounted video device (or 
a digital still camera) enhances vehicle security and re- 
duces theft. Further, video device 330 may be adapted 
to monitor the driver while driving and, by detection of 
head droop, eye closure, eye pupil change, or the like, • 
- determine whether the driver is becoming drowsyAalling • 
.asleep, and then to activate a warning to the driver to •. 
•stay alert/wake up. 

: [0060] It is beneficial to use a microprocessor to con- 
; trol multiple-functions within the interior mirror assembly . 
rand/or within other areas of the vehicle (such- as the- 
:header console area), and such as is described in Irish •= 30 
-Patent Application Serial No. 970014, entitled "A Vehi- - 
-.cle Rearview Mirror and A Vehicle Control System In- - 
<corporating Such Mirror," filed January 9, 1 997, the dis- ■ ■ 
closure of which is hereby incorporated by reference 
herein. Such microprocessor can, for example, control 35 
the electrochromic dimming function, a compass direc- 
tion display, an external temperature display, and the 
like. Some or all of the electrical/electronic components 
can be mounted or included on the circuit board within 
support assembly 308 to lighten and improve the vibra- <o 
tion response of the supported rearview mirror. For ex- 
ample, a user actuatable switch can be provided that at 
one push turns on a compass/temperature display, on 
second push changes the temperature display to metric 
units (i.e., to degrees Celsius), on third push changes 45 
to Imperial units (i.e.. degrees Fahrenheit) and on fourth 
push turns off the compass/temperature display, with 
the microprocessor controlling the logic of the display. 
Alternately, a single switch actuation turns on the display 
in Imperial units, the second actuation changes it to met- so 
ric units, and third actuation turns the display off. Fur- 
ther, the' displays and functions described herein can 
find utility alsoon outside rearview mirrors. For example, 
a transducer 344 which receives and/or transmits infor- 
mation to a component of an intelligent highway system 55 
(such as is known in the automotive art) can be incor- 
porated into an interior and/or outside rearview mirror 
assembly and, preferably, mounted to common circuit 


board 322. Thus, for example, a transmitter/receiver 
346 for automatic toll booth function could be mounted 
at/within/on an outside sideview mirror assembly. Pref- 
erably, transmitter/receiver 346 is also mounted to com- 
5 mon circuit board 322. A digital display of the toll booth 
transaction can be displayed by display 31 8. Optionally, 
a micro printer 348 may be incorporated within rearview 
mirror assembly 300 which can print a receipt or record 
of the transaction. In the illustrated embodiment, printer 
10 348 is shown mounted in case 302, but it should be un- 
derstood, as with most of the other components, that it 
can be mounted in a variety of locations on mirror as- 
sembly 300, such as in assembly 308. Similarly, for safe- 
ty and security on the highways, GPS information, state 
'5 of traffic information, weather information, telephone 
number information, and the like may be displayed and 
transmitted/received via transducers located at, within, 
or on an interior rearview mirror assembly, including as- 
sembly 308, and/or an outside sideview mirror assem- 
bly. 

[0061] In like manner, a microprocessor as described 
above can be used to control an imaging sensor 374 
(Fig. 15), such as a CMOS or CCD based micro-chip ■, 
camera array, which can be incorporated within.rear- 
view mirror assembly 300, -or more preferably,- mirror 
support assembly 308, to face forward and sense on- 
coming headlights or other taillights. and adjust -the 
headlights of the controlled vehicle in response to.such 
sensing as described in copending, commohty assigned 
U.S. patent application Serial No. - 08/621 ,863, ; . filed ■ 
March 25, 1996, by Schofield et al., entitled VEHICLE > 
HEADLIGHT CONTROL USING IMAGING SENSOR, " 
the disclosure of which was incorporated by reference •• 
herein as noted above. The imaging- sensor can- divide :■ 
the scene forward of the controlled vehicle into spatially 
separated sensing regions, and provide for different ex- 
posure periods, while sensing light or the absence of • 
light in each region. 

[0062] Also, interior rearview mirror assembly 300 
may optionally include an Internet Interface circuit 350 
to provide a link to the Worldwide Web. Circuit 350 may 
be coupled to a modem/cellular phone or cell phone 
control panel 352 mounted within the vehicle, and pref-- 
erably, mounted at, within or on the interior rearview mir- 
ror assembly 300, including assembly 308. Thus, the 
driver or passenger can interact with other road users, 
can receive/transmit messages including E-mail, can re- 
ceive weather and status of highway traffic/conditions, 
and the like, via a mirror located interface to the INTER- 
NET, and display messages therefrom at the mirror as- 
sembly such as at the support mounted display. 
[0063] Further, a trainable garage door opener 354, 
including a universal garage door opener such as is 
available from Prince Corporation, Holland, Michigan 
under the tradename HOMELINK™, or a transmitter 
356 for a universal home access system which replaces 
the switch in a household garage that opens/closes the 
garage door with a smart switch that is programmable 
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to a household specific code that is of the rolling code 
type, such as is available from TRW Automotive, Farm- 
ington Hills, Michigan under the tradename KWIK- 
LINK™, may be mounted at, within, or on interior mirror 
assembly 300 (or, if desired, an outside sideview mirror). 
Switches to operate such devices (typically up to three 
separate push type switches, each for a different garage 
door/security gate/household door) can be mounted on 
mirror assembly 300, preferably user actuatable from 
the front face of the mirror case 302 or assembly 308. 
Preferably, the universal garage door opener 
HOMELINK™ unit or the universal home access KWIK- 
LINK™ unit is mounted at, within, or on interior rearview 
mirror assembly 300. Optionally, such a unit could be 
mounted at, within or on an outside sideview mirror as- 
sembly. 

[0064] The KWIKLINK™ Universal Home Access 
System (which operates on a rolling code, such as is 
commonly known in the home/vehicle security art) com- 
prises a vehicle mounted transmitter and a receiver lo- 
cated in the garage. The KWIKLINK™ system is a low- 
current device that can be, optionally, operated off a bat- 
tery source, such as a long life lithium battery. It is also 
compact and lightweight as executed on a single-or dou- 
ble-sided printed circuit board. The KWIKLINK™ printed 
•circuit board can be mounted. within theroi'rror housing 
(optionally adhered to a shock, absorber: comprising a 
:. double-sticky tape anti-scatter layer:on.the:rear<of the 
reflector element (prismatfcror.electrochromic) such as . 
is described in U.S. Patent 5,572,354 entitled .'Rear. Mir- 
ror Assembly", invented by J.'Desmond et al.:and issued 
November 5, 1 996, the disclosure of which: is: hereby in- 
corporated by reference herein or may beaccommodat- - 
ed within and with the detachable module/attacbed to 
the mirror stay 31 0 or to the mirror button 300a. Mount- 
ing the KWIKLINK™ unit in a detachable module has 
advantages, particularly for aftermarket supply where a 
battery operated KWIKLINK™ unit can be supplied with- 
in an assembly such as 308 (with the necessary user 
actuatable button or buttons mounted on the assembly 
and with the battery being readily serviceable either by 
access through a trap door and/or by detaching the as- 
sembly from the windshield). By supplying a battery-op- 
erated, stand-alone, snap-on, detachable KWIKLINK™ 
mirror mount pod, the KWIKLINK™ home access sys- 
tem can be readily arid economically provided to a broad 
range of mirrors including non-electrical mirrors such as 
base prismatic mirrors, and electrical mirrors sudh as 
unlighted and lighted mirrors (including prismatic and 
electrochromic types) and electro-optic mirrors, such as 
electrochromic mirrors. Further, a solar panel 358 may ' 
be installed on assembly 308 for receiving sunlight to 
recharge the battery. In a similar fashion, a security 
monitor such as a pyroelectric intrusion detector as dis- 
closed in copending U.S. Patent Application 08/720,237 
filed September 26, 1996, the disclosure of which is 
hereby incorporated by reference herein, remote key- 
less entry receiver, and compass, as described previ- 


ously, and the like, may be readily installed in mirror 
case 302 or assembly 308. 

[0065] Assembly 300 may further include a cellular 
phone 360 incorporated into interior mirror assembly 
5 301 with its antenna, optionally, incorporated into the 
outside sideview mirror assembly or into inside rearview 
mirror assembly 300. Such mounting within the mirror 
assemblies has several advantages including that of 
largely h iding the cellular phone and antenna from ready 
10 view by a potential thief. Furthermore, seat occupancy 
detector 336 may be coupled to an air bag deployment/ 
disable monitor, which can be located at, within or on 
the interior rearview mirror assembly 300. Seat occu- 
pancy detector 336 may comprise a video microchip or 
is CCD camera seat occupancy detector, an ultrasonic de- 
tector, a pyroelectric detector, or anyone or more of their 
combination. Moreover, where more than one rearview 
mirror is being controlled or operated, or when several 
vehicle accessories are linked to, for example, an elec- 
20 trochromic interior or outside mirror, interconnections 
can be multiplexed, as is commonly known in the auto- 
motive art. Moreover, where it is desired to display ex- 
ternal outdoor temperature within, the interior cabin of 
the vehicle, a temperature sensor (such as a thermo- 
25 , couple or thermistor) can be mounted at, within or on an . 
■ outside sideview mirror assembly (for: example, .it can . 
^•..protrude into the slipstream below thelower.portion.of • 
. thetsideview mirror housing in a manner that.is aesthet- 
ically and styling acceptable to the-automakers and:.to- 
30 .-■ the: consumer) and with the temperature sensor output ' 
connected, directly or by multiplexing, to display 318 or . 
a separate display (such as a vacuum fluorescent dis- 
• -"-play) located in the interior cabin of the vehicle. ■-> 

[0066] Preferably, the external temperature display is 
3S located at, within or on the interior- rearview mirror as- 
sembly, optionally in combination with another display 
function such as a compass display (see U.S. Patent 
Application No. 08/799,734, entitled 'Vehicle Blind Spot 
Detection System" invented by K. Schofield et al.. and 
40 filed February 12, 1997), or as a stand-alone pod such 
as assembly 308 as a module combined with a mirror 
support member. Most preferably, the interior and out- 
side mirror assemblies are supplied by the same sup- 
plier, using just-in-time sequencing methods, such as is 
•is commonly known in the automotive supply art and as is 
commonly used such as for supply of seats to vehicles. 
Just-in-time and/or sequencing techniques can be used 
to supply a specific option (for example, the option of 
configuring an external temperature display with a base 
so prismatic interior mirror, or with a base electrochromic 
interior mirror, or with a compass prismatic interior mir- 
ror, or with a compass electrochromic interior mirror) for 
an individual vehicle as it passes down the vehicle as- 
sembly line. Thus, the automaker can offer a wide array 
55 of options to a consumer from an option menu. Should 
a specific customer select an external temperature dis- 
play for a particular vehicle due to be manufactured by 
an automaker at a particular location on a specific day/ 
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hour, then the mirror system supplier sends to the vehi- 
cle assembly plant, in-sequence and/or just-in-time, a 
set of an interior rearview mirror assembly and at least 
one outside sideview mirror assembly for that particular 
vehicle being produced that day on the assembly line, s 
and with the outside sideview mirror equipped with an 
external temperature sensor and with the interior rear- 
view mirror assembly or assembly 308 equipped with an 
external temperature display. Such just-in-time, in-se- 
quence supply (which can be used for the incorporation io 
of the various added features recited herein) is facilitat- 
ed when the vehicle utilized a car area network such as 
is described in Irish Patent Application No. 970014 en- 
titled "A Vehicle Rearview Mirror and A Vehicle Control 
System Incorporating Such Mirror", application date »s 
January 9, 1997, the disclosure of which is hereby in- 
corporated by reference herein, or when multiplexing is 
used, such as is disclosed in U.S. Patent Application No. 
08/679,681 entitled "Vehicle Mirror Digital Network and 
Dynamically Interactive Mirror System", invented by 20 
O'Farrell et al., and filed July 11,1 996, the disclosure of . 
which is hereby incorporated by reference herein. Also, 
given that an interior electrochromic mirror can option- • 
ally be equipped with a myriad of features (such as map ■ 
lights, reverse inhibit line, headlamp activation, external 2s 
■ temperature display, remote keyless.entry control,;seat 
occupancy detector such as by ultrasonic, pyroelectric . ■: 
or infrared detection, and the like), it is useful to equip • ... 
such assemblies with a standard connector (for exam- 
pie, a 10-pin parallel connector) such.as electrical con- • ?o 
. nections for receiving a plug connector 28 as described , ■■ 
above, so that a common standard wiring harness can 
be provided across an automaker's entire product ■- 
range. Naturally, multiplexing within the vehicle can help -•• • 
alleviate the need for more pins on such a connector, or 35 
allow a given pin or set of pins control more than one 
function. 

[0067] The concepts of this present invention can be 
further utilized in added feature interior rearview mirror 
assemblies including those that include a loudspeaker to 
(such as for a vehicle audio system, radio or the like, or 
for a cellular phone including a video cellular phone). 
Such loudspeaker may be a high frequency speaker that 
is mounted at, within, or on the interior rearview mirror 
assembly 300 (such as within the mirror case 302 or as- 45 
sembly 308 and as shown as loudspeaker 362 in Fig. 
47) and with its audio output, preferably, directed to- 
wards the front windshield of the vehicle so that the 
windshield itself at least partially reflects the audio out- 
put of the speaker (that preferably is a tweeter speaker, so 
more preferably is a compact speaker such as about 1" 
x 1 ' x 1 " in dimensions or smaller, and most preferably 
utilizes a neodymium magnet core) back into the interior 
cabin of the vehicle. Interior rearview mirror assembly 
300 may also include a microphone 364 and a digital (or 55 
a conventional magnetic tape) recorder 366 with its as- 
sociated circuitry 368, which can be used by vehicle oc- 
cupants to record messages and the like. Display 318 


601 A2 32 

may be adapted to receive paging information from a 
pager 370, which may be incorporated in interior rear- 
view mirror assembly 300, for example, in assembly 
308, and that displays messages to the driver (prefera- 
bly via a scrolling display) or to other occupants. Interior 
rearview mirror assembly 300 may include a digital stor- 
age device 372, which stores information such as phone 
numbers, message reminders, calendar information, 
and the like, that can, automatically or on demand, dis- 
play information to the driver. 

[0068] The concepts of this present invention can be 
utilized in a variety of prismatic and electrochromic com- 
pass mirrors (both lighted and unlighted mirrors) that 
display directional information based upon compass 
sensor 334 (which may comprise a flux gate sensor, a 
magneto-responsive sensor, such as an magneto-resis- 
tive sensor, magneto-inductive sensor, or a magneto- 
capacitive sensor, a hall affect sensor, or an equivalent 
compass sensor). Alternatively, directional information 
obtained from a geographic positioning system such as 
a Global Positioning System (GPS) as is disclosed in 
co-pending U.S. patent application Serial No. 
08/569,851, filed December 8, 1995, entitled VEHICLE 
GLOBAL POSITIONING SYSTEM, by O'Farrell et al, 
. the disclosure of which is hereby incorporated by refer- - 
ence herein, could be used to provide the compass di-.- 
rection signal for a mirror mounted display. For instance; 
a mirror of this invention could utilize a variable reflective 
element with an electrochromic solid polymer matrix - 
such as described in co-pending, commonly assigned 
U.S. Patent Application Serial No. 08/824.501, filed on ± 
March 27, 1 997, the disclosure of which is hereby incor^ 
porated by reference. Compass sensor 334 may be 
mounted anywhere in the vehicle and with its directional 
signal fed to a digital display, for example display 318, 
(such as a liquid crystal display, a vacuum fluorescent 
display, or light emitting diode display, an electro lumi- 
nescent display, or the like) that is mounted at/in/on in- 
terior rearview mirror assembly 300. In another exam- 
ple, compass sensor 334 may also be mounted in the 
dashboard or in the header region close to the roof of 
the vehicle. Compass sensor 334 may also be mounted 
at interior rearview mirror assembly 300 by placement 
within assembly 308 that fixedly mounts sensor 334 to 
windshield button mount 300a, and as is described in 
U.S. Patent No.5,530.240 to Larson et al. and in U.S. 
Patent 5.576,687 entitled "Mirror Support Bracket", re- 
ferred to above. In the illustrated embodiment, however, 
compass sensor 334 is mounted within case 302 of in- 
terior mirror assembly 300 along with its associated cir- 
cuitry and any optional map lights (338) and the like. 
Mounting of compass sensor 334 within the housing of 
the interior mirror assembly (as an alternate to placing 
the compass within assembly 308, which may be fixedly 
attached to mirror support that typically attaches to the 
front windshield and bracket) has some advantages. For 
example, by mounting compass sensor 334 within case 
302, additional wiring in the wire harness, which would 
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be required to couple the compass directional signals housed in housing H of the mirror assembly M lies at an 

from sensor 334 in assembly 308 to display 318, which angle $ to a plane N which is perpendicular to center 

is preferably mounted within case 302 or assembly 308. line C. As shown in Fig. 17, the typical rearview mirror 

Such location of compass sensor 334 within or at case adjustment for various sizes of vehicles drivers is such 

302 or assembly 308 of mirror assembly 300 also means s that angle $ is within the range of between about 1 5° 

that there is no externa! evidence of the presence of the and 30° and typically at a maximum of about 22° for 

sensor, and, thus, aesthetics are potentially enhanced. most drivers (although angle $ can be greater than 30° 

Also, such placement of sensor 334 within case 302 of or less than 15° but is greater than 0°). In the event a 

mirror assembly 300 (such as schematically shown in rearview mirror assembly, such as that shown at M, in- 

Fig. 15) is suitable for header mounted mirrors such as 10 eludes an information display, regardless of whether 

assembly 200 above or as shown in U.S. Patent No. such display reads out through the reflective mirror ele- 

5,61 5,857, the reference to which herein incorporated ment or through a portion of the case or housing H sur- 

by reference in its entirety. Most preferably, sensor 334 rounding the reflective mirror element, the information 

is in the form of an integrated circuit chip mount (or sim- will be displayed and emitted obliquely to the forward 

ilar printed circuit board insertable form) so that com- »s view of a passenger sitting in the right-hand, forward 

pass sensor 334 can be placed on circuit board 322 as seat S 2 of the vehicle. As angle $ of mirror plane R of 

are preferably the other electrical/electronic compo- rearview mirror assembly M increases from 15° to 22° 

nents within case 302 of interior mirror assembly 300. to 30°, or even larger, for' shorter drivers who move their 

By having compass sensor 334 housed within the rear- driver's seat S, forwardly so as to properly reach the 

view mirror assembly 300 along with it wholly or partially 20 steering wheel and engage the operator's pedals on the 

sharing components, manufacturing and packaging floor, such information display becomes more and more 

economies are realized. Such housing of compass sen- difficult to see for a passenger seated in passengerseat 

sor 334 on common printed circuit board or circuit mem- • S 2 - Especially for information read outs relating to the 

ber 322 along with the other electrical and/or electronic • operation and. .enablement of the supplemental occu- 

components, for example, any :one or more electrical or 25. -pant restraint;.systems:or air bags on the passenger 

electronic components. described in reference to this . .side, knownas : the Passenger Side Inflatable Restraint 

and earlier- embodiments, including any electrochromic ..or PSIR.(referenced?abovein connection with Figs. 2 

dimming circuitry to automatically dim reflectivity when . = and4), the lack o( information available tothe passenger 

glare conditions are-detected by light sensors, displays, . • -- rcan be important -toithe passenger's awareness of the 

any bulb holders/switches, microprocessors, and their ■ 30 ^operation or disablement of the passenger side.air bag 

like, further enhances the manufacturing and packaging . ...and.thus, preventing .injuries to the passenger in seat 

economies. Since case 302 of mirror assembly 300 is .Sg. ■••'. j - ••-->■ 

adjustablebythedrivertoassisthisorherneeds.acom- ■ [0071] Asshown irr Figs. 18-20, afourth embodiment 
pass sensor 334 within case 302 may have a different of the presenWnvention. incorporates an interior rear- 
orientation from one driver to another, which may result 35 view mirror assembly 400 which overcomes the inability 
in a relatively minor inaccuracy in directional informa- for a passenger in the passenger side seat S 2 to read 
tion. These inaccuracies, however, are typically unno- critical information presented in information displays on 
ticeable and, moreover, may be mitigated by using sta- the rearview mirror assembly as the rearview mirror is 
bilization means and algorithms, including fuzzy logic, canted more and more toward the driver, and especially 
and/or using deviation compensatory means, as are to for smaller size drivers. Rearview mirror assembly 400 
known in the compass art. includes a reflective mirror element 402 which may be 
[00G9] Further, where compass and compass/tern- of varying types including manually operated, prismatic 
perature displays such as shown in pending U.S. Patent day/night mirrors, or electrically operated compass mir- 
Application Serial No. 08/799,734, entitled "Vehicle rors. or electrically operated mirrors including maps/ 
Blind Spot Detection and Display System - , invented by 45 reading lights, or electrically operated automatically 
Schofield et al. and filed February 12, 1997, are used, dimming mirrors (such as those using electrochromic 
the front plate over the display 318 may be angled rel- mirror elements), or memory mirrors such as are de- 
ative to the driver's line of sight (between about 2° to scribed above in connection with embodiment 10. Mirror 
10" and, most preferably, between about 4° to 8° rela^ element 402 has a generally planar front surface and is 
tive to line of sight), so that any headlight glare incident so supported and housed in a rearview mirror housing or 
thereon is reflected away from the driver. case 404 which may be molded therearound from a res- 
[0070] Referring to Figs. 1 6 and 1 7, a vehicle V having inous polymeric material such as polypropylene, nylon, 
a center line C is shown including an interior rearview or ABS plastic, or molded for receipt of the mirror ele- 
mirror M mounted on the interior surface of the front ment 402 therein after manufacture. Mirror housing 404 
windshield W. When a driver is positioned in the driver's ss includes a back 406, peripheral sides 408, and a periph- 
seat S, to operate the vehicle, mirror M is typically an- eral front edge 410 which outlines the periphery of the 
gled or canted to the left (for a left-hand drive vehicle) reflective mirror 402 and may be formed in one piece 
such that the plane R of the reflective mirror element with housing 404 such as is shown in Figs. 18-20, or 
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may be lormed as a separately mounted bezel for at- 
tachment to the remainder of mirror housing 404 after 
insertion of reflective element 402. At the lower edge of 
mirror element 402, and at or below peripheral edge 410 
at the "chin" of the mirror assembly is a depending or s 
bottom housing portion 41 2 including an angled or cant- 
ed information display housing portion 414 which ex- 
tends or faces more toward the passenger side end of 
the rearview mirror assembly than the plane R of the 
front surface of mirror element 402, and has an informa- io 
tion display element 424 lying in plane P (Fig. 20) which 
extends at an acute angle (3 to plane R of front mirror 
surface 402 as measured from the passenger side end 
of housing portion 414. Housing portion 414 includes a 
top surface 416, bottom surface 418, end surface 420 « 
and front surface 422. Front surface 422 includes infor- 
mation display 424 having a front surface lying in plane 
P and which is similar to information display 1 30 de- 
scribed above in conjunction with embodiment 10. In the 
specific embodiment shown, display 424 is a PSIR indi- z° 
cator advising passengers within the vehicle as. to the 
operational status of the passenger side air bag such as 
when the air bag is enabled ("on") or disabled/sup-, 
pressed ("off"). 

[0072] As shown in Fig. 20, display housing .portion 25 
4.14 is adapted to angle away from:plane R of mirror el-, 
ement 402 and toward the passenger in the front pas-- . 
•• . senger seat S 2 at an angle p which is generally matched 
to,-' or is preferably greater than.-.the typical angle at 
which rearview mirror assembly '400 will be angled or-. 30 
canted for use by the driver in driver seat S v For exam-- 
pie, if the angle § selected by the driver for rearview mir- • 
ror assembly 400 is 22° and plane P of display424 is at; : 
the same angle p = 22° as shown in Fig. 20, then.plane . 
P of display 424 will be positioned normal to the vehicle 35 
center line as in plane N in Fig. 16 when the assembly 
is mounted in the vehicle. Should a driver adjust the an- 
gle of the mirror assembly such that angle d> is at less 
than 22°, such as 15°, and when the plane P of display 
424 is at p = 22°, plane P of display 424 will, thus, be to 
canted toward the passenger in seat S 2 . Such angle of 
cant will be equal to angle p minus angle In the above 
example, where 4> is 15°, and p is 22°, such angle will 
be +7° such that display 424 is canted by an angle of 7° 
beyond plane N which is normal to center line C toward ts 
a passenger in seat S 2 . 

[0073] As shown in Fig. 20B, housing portion 414 
could also be positioned at a greater angle p such as 
30°, or lesserangle p such as 15°, or smaller, but greater 
than 0°, depending on the dimensions of the vehicle in so 
which mirror assembly 400 is adapted to be. positioned 
and depending on the range and size of. drivers who will 
drive that vehicle. When angle p = 30°, and angle $ is 
15°, plane P of display 424 will extend at +15° and be 
canted by an angle of 1 5° beyond plane N which is nor- ss 
mal to center line C toward the passenger in seat 
However, when angle p is less than angle $, plane P of 
the display will be canted more toward the driver than 


the passenger. For example, when angle p = 15° and 
angle $ is 22°, plane P of display 424 will extend at -7° 
and be canted toward the driver, but still face more to- 
ward the passenger in seat S 2 than it would if p = 0°. 
[0074] Accordingly, as will be understood from Figs. 
20 and 20B, should the angle B at which plane P of dis- 
play element 424 is positioned to equal to angle <(> at 
which plane R of mirror is positioned by the driver, plane 
P of information display 424 will lie in plane N (Fig. 16) 
and face perpendicular or normal to the center line C of 
the vehicle. Should angle p be less than the angle $ of 
plane R of mirror 402, information display 424 will face 
less than normal to center line C but still face more to- 
ward a passenger in seat S 2 than plane R of the mirror 
element. However, should angle p be greaterthan angle 
plane P of information display 424 will be canted or 
angled more than normal to center line C and toward 
the passenger. 

[0075] As shown in Fig. 20A, information display 424 
may include various alpha-numeric displays or word, 
symbol or icon displays, such as that for the PSIR de- 
scribed above. Such indicia may be printed or formed 
on the front or rear surface of a display element 424 as 
described above in conjunction with element 130 in 
housing 20. As shown in Fig. 20A, element 424 is-pref- 
erably backlit by a series of light emitting diodes (LEDs) 
•425 which are preferably mounted in a housing 426 se- 
cured to a pad 428 having apertures. therethrough/for 
passing light from LEDs 425 on the rear surface ohele- . 
ment 424. A variety of backlighting sources could- be 
used such as described in commonly-assigned United 
States Patent No. 4,882,565 to William W. Gallmeyer, 
the disclosure of which is hereby incorporated by refer- 
ence herein, various light filters may also be used to pro- 
duce a colored display, such as are also disclosed in U. 
S. 4,882,565. Each of LEDs 425 may be electrically con- 
nected through a wire harness or appropriate circuitry 
contained within rearview mirror assembly 400 and ul- 
timately connected to the vehicle electrical system of the 
vehicle in which the mirror assembly is mounted. Pref- 
erably, nine LEDs would be used in the housing 426 to 
illuminate the PSIR indicia as shown in Figs. 1 8 and 1 9. 
The indicia preferably are bright (such as white) letters, 
icons or markings on a dark background, and are pref- 
erably imprinted on the rear surface of element 424. 
Preferably, LEDs emitting green light, such as those 
available from Siemens Components Inc., Optel Elec- 
tronics Division, of Cupertino, California, under Part No. 
P-LCC-2/LPT 672-N would be used to illuminate the 
words "passenger air bag" and the air bag symbol, while 
other LEDs emitting amber light, such as are available 
from Hewlett-Packard Corporation of Palo Also, Califor- 
nia as high intensity LEDs under Part No. HPXR-5000 
Series Automotive High Flux SMT, would be positioned 
behind the words "oh" and "off". Thus, five green LEDs 
may be used to illuminate the words "passenger air bag" 
and the air bag symbol, and four amber LEDs would be 
provided for the words "on" and "off', two LEDs for each 
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of those words. In the operation of the information dis- 
play 424 during the day, only two of the amber LEDs 
would be operated by the control circuit so as to always 
illuminate either "on° or "off'. However, at night, the five 
green LEDs would be operated, along with two of the s 
amber LEDs to indicate the status of the PS1R. Alter- 
nately, blue emitting, red emitting or white light emitting 
LEDs can also be used. Further, non-incandescent light 
sources such as electroluminescent light sources (both 
organic and inorganic), and electrophosphorescent light 10 
sources can also be used. The light intensity of the light 
sources (such as LEDs 425) is controlled depending on 
whether the vehicle is being operated in day or night 
conditions, such as via the sensors described above in 
connection with display 130. Preferably, a day time in- '5 
tensity of the image display of about 1000 candle power 
(cd/m 2 ), or greater, could be used, and more preferably 
about 300 to 400 candle power. In night conditions, a 
candle power of 1 to 2 cd/m 2 . or lower, would be pre- 
ferred, with the most preferred candle power of 1 to 10 20 
cd/m 2 being provided. 

[0076] It is preferred that the letters in the information 
display 424 be provided in a high contrast ratio against 

.the dark background for the indicia, such as white on. 
black, or the like. Display 424 can be automatically. 
dimmed;via sensors as noted above, on. pulse-widthv-:. 

.modulated from an electrical connection to the.displaysi... 
or instruments on the instrument panel in -the- vehicle:.:-;; .-. 

. Appropriate-circuitry in a circuit board contained within^ 
•rearview mirror assembly 400 or mirror, supports 1 0, 200' - ;30 
or 300 is provided, such that the intensity of .the display ... . . 
could be slaved to the instrument panel or displays, the-' 

-input- frequency controlled and the like. Alternately,, dis*,.. 

• play 424 could be connected to a- rheostatdor. manual 
control of the light intensity of the display. A second in- 35 
formation display 430 of the type described below for 
embodiments 475, 500, 525 and 550 can also be pro- 
vided in the field of view for reflective element 402 and 
provide compass heading, temperature, or other vehicle 
information. 40 
[0077] As also shown in Figs. 1 8 and 1 9, information 
display 424 can extend and wrap around onto the pe- 
ripheral side 408 of mirror assembly 400 for better view- 
ing by the passenger seated in the front passenger seat 
S 2 . In addition, as shown in Fig. 1 9, the display can wrap 45 
around to the bottom edge 418 of housing portion 414 
if desired, as shown by the dotted line. This would ena- 
ble smaller persons in the passenger seat S2 to look up- 
wardly at the bottom and end surface of the mirror as- 
sembly when assembly 400 is canted toward the driver so 
while still enabling the passenger to read and under- 
stand the information on the display. In addition, as 
shown in embodiment 435 in Fig. 21 , information display • 
424a could also be positioned above the reflective mir- 
ror element 402a in the "eyebrow" 436 of the front pe- ss 
ripheral edge 410a, again canted or angled toward the 
passenger in seat S 2 in a manner similar to housing por- 

. tion 414. Further, as shown in embodiment 440 in Fig. 
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22, information display 424b can be positioned in the 
passenger end 408b of the mirror housing, again pref- 
erably angled or canted toward and facing the passen- 
ger in seat S 2 . In the event the rearview mirror assembly 
is designed for a right-hand drive vehicle, the position 
of housing portion 414, either in the chin area below el- 
ement 402 or the eyebrow area above element 402, can 
be symmetrically reversed such that it is canted toward 
the left end of the mirror assembly which, with a right- 
hand drive vehicle, would thus face more toward front 
passenger seat. Similarly, display 424b can be posi- 
tioned in the housing end opposite that shown in Fig. 22 
for right-hand drive vehicles. 

[0078] As shown in Figs. 23 and 24, an alternate em- 
bodiment 450 of the present invention is similar to that 
shown in Figs. 18-20, except that information display 
424c is recessed at the peripheral edge and in the chin 
area 412c of mirror housing 404c below the reflective 
mirror element 402c. Again, just as in embodiment 400, 
the information display 424c is angled or canted toward 
the passenger side end of the rearview mirrorassembly 
which, in this case, is on the right-hand side of the ve- 
hicle so as to enable better viewing by^the passenger in 
passenger seat S 2 . As in embodiment.400; display 424c 
is preferably backlit via. LEDs 425c contained in a hous- 
ing 426c positioned on:apertured.padr428c:behind..the ; . 
surface of element 424c;:-all,in accord;with_the.-lighting.j 
assembly described in U'.S:.4,882;565.incorporated:by-: 
reference above.. ...-----'-tor- -. • t -0--. 
-[0079] In the event it- istfesired to.include:the-PSIFt - 
information display in the.reflective mirror.elemeht itself, 
embodiment 475 of the. rearview mirror-assembly can • 
be used as shown in Figs:- 25 and:26. ln:this versionra/fe- 
information display 476 is. provided by-forming-.an .elon-; 
gated, non-reflective coated area on the back. of reflec- 
tive mirror element 478 which is supported within mold- 
ed rearview mirror housing 480. Alternately, a through- 
the-cell display in an electro-optic mirror cell can be 
used, as described in commonly-assigned, United 
States Patent No. 5,530,240 to Larson et al., the disclo- 
sure of which is hereby incorporated by reference here- 
in. Again, display area 476 is preferably dark or opaque 
with white or light colored letters, in this case providing 
a PSIR message. As in embodiments 400, 450, the dis- 
play is preferably backlit with a lighting assembly as de- 
scribed in U.S. 4,882,565 incorporated by reference 
above, including a housing 482, mounted on apertured 
pad 484 utilizing a series of light emitting diodes 486 
connected electrically to the circuitry within the mirror 
assembly and then to the electrical system of the vehicle 
in which the mirror assembly is mounted. In this case, 
information display 476 is in the upper right-hand corner 
of reflective mirror element 478 so as to minimize any 
disruption of the rearward vision of the driver using the 
mirrorassembly. . 

[0080] Further embodiments of the present invention 
are shown in Figs. 27-29. In Fig. 27, rearview mirror as- 
sembly 500 includes a PSIR information display 502 in 
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accord with those described above in embodiments C 
400, 450 and 475 but positioned in the chin area of the 
rearview mirror housing below reflective mirror element 1 . 
504. In addition, a compass read out 506 similar to dis- 
play 430 or 476 above is provided in the upper right- s 
hand corner of the reflective mirror element such that 
other vehicle information such as the compass heading, 
outside temperature, engine status, or the like can be 
indicated. 

[0081] In Fig. 28, mirror assembly embodiment 525 10 
includes a PSIR information read out 526 in the upper 
right-hand corner of reflective mirror element 528 just 
as in embodiment 475. Also, included is a compass and 
outside temperature read out information display 530 in 
the chin area of the housing below the reflective mirror »s 
element 528. 

[0082] In Fig. 29, a PSIR information read out 554 is 
provided in the lower, central margin of the reflective mir- 2. 
ror element 552 adjacent the bottom portion peripheral 
front edge 558 on mirror housing 556. Again, this posi- zo 
tion minimizes disruption of the rearview vision of the 
driver using the mirror. 

[0083] In each of the embodiments 500, 525, and 550, 
information displays .502, 506, 526, 530 and 554 are 
preferably dark areas-with light lettering, and backlit us- 25 
. ing backlightingassemblies as described above and in 3. 
accord with those described in U.S..4,882,565 incorpo- • 
rated by reference above. It will also be understood, that 
each of the rearview mirror embodiments 400, 450, 475, 
500, 525-and 550 may.be adjustably supported by and 30 4. 
used in conjunction with a rearview mirror support and 
information display such as that described above in con- 
junction with embodiments 10, 200, or 300, so as to pro- 
vide multiple information displays visible by the driver 
and passenger in accord with the invention. It will be 35 5. 
understood that, if desired, an information display in 
support 1 0, 200, or 300 can be angled or canted toward 
the passenger or driver at angles such as those de- 
scribed above in Figs. 16-29, if desired. Also, similar in- 
formation displays can be provided on separate pods *o 
secured to the rearview mirror support on the vehicle 
windshield as described in commonly-assigned United 
States Patent 5,708,410 to Blank et al., the disclosure 
of which is hereby incorporated by reference herein, and 
such information displays can also be angled or canted 45 
toward the passenger or driver at angles such as those 6. 
described above in Figs. 16-29 for better viewing. 
[0084] While several forms of the invention have been 
shown and described, other forms will now be apparent 
to those skilled in the art. Therefore, it will be understood so 
that the embodiments shown in the drawings and de- 
scribed above are merely for illustrative purposes, and 7. 
are not intended to limit the scope of the invention which 
is defined by the claims which follow as interpreted un- 
der the principles of patent law including the doctrine of ss 
equivalents. 


A rearview mirror assembly for a vehicle including 
a passenger side inflatable restraint system, said 
assembly comprising a rearview mirror and a sup- 
port for mounting said mirror on a vehicle: 

said rearview mirror including a reflective mirror 
element and a housing for said mirror element, 
said housing being adjustably mounted to said 
support; 

said assembly also including an information 
display providing information concerning the 
status of the passenger side inflatable restraint 
system to a front seat passenger in the vehicle 
when said assembly is mounted on the vehicle. 

A rearview mirror assembly according to claim 1 , 

wherein said assembly has portions con- 
cealed from the passenger's view by the rearview 
mirror when supported on said support, said infor- 
mation display being positioned adjacent the rear- 
view mirror such that the information display is.view- • 
able by the passenger. - - 

The assembly of claim 1 wherein said information 
display includes a display element and a - light • ■ 
source for illuminating said display "element..- • = • 

The assembly .of claim 3 wherein said information ' • 
display further, includes a housing extending over a 
portion of said support for concealing said light 
source. • .. •'" -'• ' • 

The assembly of claim 4 wherein said information 
display includes an electrical circuit connected to 
said light source, said electrical circuit including first 
electrical wiring for connection to the electrical sys- 
tem of the vehicle in which said assembly is mount- 
ed and second electrical wiring for connection of 
electrical apparatus in a rearview mirror to the elec- 
trical system of the vehicle in which said assembly 
is mounted when the rearview mirror is supported 
on said support. 

The assembly of claim 5 wherein said housing also 
includes a skirt defining a wire passageway be- 
tween said support and skirt, said skirt concealing 
a portion of said first and second electrical wiring 
from view by any vehicle occupants. 

The assembly of claim 6 wherein said assembly in- 
cludes a top surface adjacent the headliner above 
the front windshield of the vehicle in which said as- 
sembly is mounted, and a lower area positioned be- 
hind and to the rear of the rearview mirror and con- 
cealed from the view of at least the vehicle driver 
when the rearview mirror is supported on said sup- 
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port, an opening for passing said second electrical 
wiring out of said passageway for connection to the 
rearview mirror being located in said top surface, 
and another opening for passing said first electrical 
wiring out of said wire passageway for connection 
to the vehicle electrical system being located in said 
lower area. 

8. The assembly of claim 4 wherein said housing ex- 
tends outwardly from said support from a position 
spaced behind and to the rear of the rearview mirror 
when supported on said mirror stay, a significant 
portion of said housing being concealed from view 
of the vehicle driver by the rearview mirror when 
supported on said support. 

9. The assembly of claim 3 wherein said display ele- 
ment includes indicia thereon; said light source be- 
ing positioned for backlighting said indicia on said 
display element. 

10. The assembly of claim 3 wherein said assembly al- 
. so includes an electrical circuit connected to said 

light ;source; said electrical circuit also including a 
•. - photo sensor.adapted to receive ambient light from •• 
• adjacent said assembly, said photo sensor connect- 
. . ed through.said-electrical circuit to said light source . 
,i for controlling the brightness of the light emitted. by - . 

saidlightsourc'e.in relation to the ambient light level 

adjacent to said'.information display. 

11. The assembly of claim 3 wherein said display ele- 
• menUincludes indicia thereon; said assembly- also 

including an electrical circuit having a plurality of 
light' sources, each of said light sources being ; 
adapted to illuminate different indicia on said dis- 
play e! 


12. The assembly of any preceding claim wherein said 
support comprises a mount for mounting said sup- 
port on a vehicle, said mount including a releasable 
coupling allowing said support and said information 
display to break away and separate from a mount- 
ing member on the vehicle when impacted. 

1 3. The assembly of claim 1 2 including a base adapted 
for attachment to the vehicle on which said assem- 
bly is mounted; said releasable coupling. including 
a spring clip on one of said base and said support 
and a retainer on the other of said base and support, 
said spring clip and retainer engaging one another 
to hold said assembly to the vehicle when the base 
is mounted thereon, but separating from one anoth- 
er when impacted with a force such as in an acci- 
dent. 

14. The assembly of claim 12 wherein said releasable 
coupling is adapted to engage a button attached to 


the inside surface of the front windshield of the ve- 
hicle in which said assembly is mounted. 

1 S. The assembly of claim 14 wherein said coupling in- 
s eludes a plurality of resilient retaining flanges on 
said support to releasably secure said assembly to 
the button, said retaining flanges being formed from 
resilient material and located at positions spaced 
from one another on said support for engaging the 
io windshield mounted button to releasably hold the 
button therebetween and against said support yet 
resiliently flex to release the button when the rear- 
view mirror is impacted. 

'S 1 6. The assembly of any preceding claim wherein said 
support includes a ball member extending rear- 
wardly therefrom; said information display being po- 
sitioned on said support above said viewing position 
of the rearview mirror when supported on said ball 
'0 member. 

17. The assembly of claim 2 wherein said information 
display .f urtherincludes a housing extending over a 
; portion.of said support; said housing extending out- 
s . , wardlysfrom said support from a position spaced be- - 
u-.-,- Thindandtothe.rearoftherearviewmirrorwhensup--- 
reported ion said support, at least a portion of , said v 
.- .:.housing being concealed from view of the vehicle- 
. '•■ - jdriver.vby the rearview : mirror when supported on- 
0 / • -.-said support. • .- ■ • ■ 

18:- A rearview mirror assembly according to claim V 
•: •■■ "-.wherein. said rearview mirror has a driver side end c 
'-and aspassenger side' end, said driver side end- 
s adapted to be closer to the position of the vehicle 
driver when said rearview mirror is mounted in a ve- 
hicle on said support, said passenger side end 
adapted to be closer to the position of a front seat 
passenger in the vehicle when said rearview mirror 
? is mounted in the vehicle on said support, 

wherein said reflective mirror element has a 
front surface which lies in a mirror plane and 
faces the interior of the vehicle, 
45 wherein said housing includes a back portion 

facing away from the vehicle interior, end por- 
tions, and a front portion facing the vehicle in- 
terior; and 

wherein said information display has a display 
so plane at an angle to said mirror plane to provide 

improved visibility of said display by a front seat 
passenger in the vehicle when said assembly 
is mounted on the vehicle. 

ss 19. The rearview mirror assembly of claim 18 wherein 
said display is included on said front portion of said 
housing. 
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20. The rearview mirror assembly of claim 19 wherein 
said front portion of said housing includes a periph- 
eral edge; said display being positioned at said pe- 
ripheral edge of said housing, preferably above or 
below said reflective mirror element. 

21 . The rearview mirror assembly of claim 1 9 wherein 
said display is recessed within said housing. 

22. The rearview mirror assembly of claim 19 wherein 
said display protrudes away from said housing. 

23. The rearview mirror assembly of claim 18 wherein 
said information display is on a portion of said hous- 
ing; said reflective mirror element including a sec- 
ond information display formed as a non-reflective 
portion within the field of view of said reflective mir- 
ror element. 

24. The rearview mirror assembly of claim 18 wherein 
said display is included on one of said end portions 
of said housing. 
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